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how to choose the 
right colorimetric analyzer 


C 

JRITICAL process decisions must 
often wait hours upon the result of a 
trip to the laboratory for a wet 
analysis. But for those determina- 
tions that can be performed colori- 
metrically, continuous, automatic 
endpoint analysis can now be per- 
formed right on the plant floor. New 
Milton Roy instruments continuously 
run through every step of a wet 
analysis in the parts-per-million— 
even parts-per-billion range without 
supervision. And any colorimetric 
analysis that fits these basic require- 


ments Can be: 


No more 


required. 


i comple tely automatic quantitative ana 
metric analyzers. The unit illustrate 


} ; 


When to use the 
Quantichem*® analyzer 


Extremely sensitive Quantichem ar Standard design 
alyzers measure concentrat it limit alarm and cireul: 
> 


os ‘ : 
parts-per-billion ppb range Vit recorder with single or ml 


accuracy approaching 3! ff corders. As many as eight differe 

scale, and sensitivity of f ful samples can sequenced through a 

scale. Typical determinations include single analyzer, with the analysis of 

soluble silica (0-50 ppb), dissolved each recorded on an eight-point strip 

oxygen (0-30 ppb), copper, soluble chart recorder. Individually adjust- 

iron, hydrazine, and others requiring able limit alarms are also available How to control 

up to four chemical reagents. for each of the multiple samples. with Milton Roy analyzers 
A dual beam optical system and : = 

the use of two sample cells one as Write for Bulletin 1156-1 he 

reference cell) eliminate all possibility a ee Le we Bee 

of errors it measurement due 1 When to use initiate control action directly 

physical interference with the Ign the Chemalyzer*™ analyzer ate ro inal 0 cacy : 

path, different phototube aging char- : CONE ee Sean Ow Senay eee ens 

acteristics, sample turbidity, sample 


color, and dirt on cell windo 


The Chemalvzer ! is designed for volume pump and starting an auto 


| matic regeneration cycle on a zeolite 


simple colorimetric analyses requir- 
ing a single reagent, such as water softener. Through the use of a pro 
hardness, residual chlorine and phos portional slidewire in the recorder 
phates. A simple inexpensive unit, it the Quantichem analyzer can auto- 


Vary the capacity ol a cor 


has no reference cell, and therefore matically ' 
requires samples free of turbidity trolled volume pump, to increase or 
and discoloration. Though there is decrease the amount of chemical 
no amplification of the measurement needed by the process. 
signal, concentrations of impurities 

lata. Milton Roy 
t Mermaid Lar 


f pP ’ , 
ee ennsylrani 


are detectable to the parts per million 
range. 

One typical application for Chem- 
alyzer instruments is monitoring ef 
fluent from zeolite softeners for hard 
ness. At three or six minute intervals 
as specified ) a fresh sample of efflue 

is analyzed, and the ppm concentra 
tion of hardness is indicated on the 
OO en sendin the a a eigen” CHEMICAL INSTRUMENTATION SYSTEMS | 
; feature is a high limit relay and 
ie colorimetri rma t t switch to energize a red light when 


/ 


1 by the simple, Up . ever hardness concentration exceeds 
iit. If recording is desired, Controlled 


M nkR ( hila., Pa hemica 


ive Chema nalyrzer. cord a pre-set lin 
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is a metal or glass tube rotameter that clearly 
indicates flow rate and transmits a linear pneumatic output signal as well. 
But it is a true in-line, through-flow meter...no nooks, crooks, crannies, or 


corners. Magnarators have no fear of the most troublesome liquids and 


gases. Even problem slurries flow directly through without hesitation. The 


motion balance transmitter is a design that has proved itself inherently 
accurate and dependable time and time again. And in the Magnarator it 
is at its very best. This is an outstanding companion to our present 


extension-type Magnabond* flow transmitter. 


Hardly a process exists 

that would not benefit by the installation 

of several Magnarator instruments 

Look about vou and the righi spots 

will surely jump to your attention 

Liquid ranges: 1 to 100 gpm water equivalent. 
Gas: 4 to 400 scfm air. Details in 

Catalog 10A2150. Fischer & Porter Company 
610 County Line Road, Warminster, Pa 


- > 
FISCHER & PORTER COMPANY 
*Tradename of Fischer & Porter Company VPLETE Pi f 


CIRCLE NO. 3 ON PAGE 124 November 1960, Vol. 7, No. | 3 





ISA Journal 





Inner secrets of inner vaives 


LC T< 


-TS EVERY CONTROL VALVE USER 


This is a rare photograph . . . presented in a com- 
pletely unretouched form. It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves. All are high lift. But 
compare them. 

Note the Krerey & MUELLER inner valve at the 
far left. It equals the others on every point of con- 








SHOULD KNOW 


sideration; exceeds on many. Look at the diameter 
across the skirt ... that’s one reason for the re- 
markable C, of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder... K&M is the valve that likes 
to be compared. It’s a better valve and a better value 


by every measure of comparison. 


write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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PRODUCT 
APPLICATION 


HANSEN 


SY NICHOL 


TIMING MOTORS 


Schulmerich 


electro-mechanical 


CARILLONIC BELL 


systems... 


Hansen 
SYNCHRON 
motors, 

the ‘‘heart’’ 
controlling 

the split-second 
timing of 
Schulmerich 
Carillonic 

Bells 


SCHULMERICH CARILLONS, INC., world’s largest 
manufacturer of electro-mechanical carillons, 
uses Hansen SYNCHRON Timing Motors to 
drive the program clock governing the all 
automatic operation of these precision, perfect- 
tone instruments. Clock programming is offered 
at 15-minute intervals, 24 hours a day, 7 days a 
week. Scheduled to play at specified times, ex- 
actly to the minute there is no allowance for 
plus or minus variation 


HANSEN SYNCHRON TIMING MOTORS were selected as an integral part of Schul- 
merich Carillonic Bells because they outperformed all other motors tested 
Carefully controlled testing was based on four specifications: (1) Instantaneous 
starting, (2) no time loss or gain, (3) absence of malfunction, and, (4) reliable, 
continuous Operation for periods of a year or more. Depending on installation, 


motors operate at either 110 or 220 volts — 50 or 60 cycles 


SEND TODAY for informative folder containing specifications and technical data 
on all Hansen SYNCHRON motors and clock movements 


HANSEN REPRESENTATIVES 
THE FROMM COMPANY 
W. Madison, Chicago 


h H. C. JOHNSON AGENCIES, INC 


Rochester, N. Y Buffalo, N. Y 
Binghamton, N. Y Schenectady, N 


ELECTRIC MOTOR ENGINEERING, INC 


MANUFACTURING ee 
COMPANY, INC. ee ? 2 
emiiiividine. depelaill WINSLOW ELECTRIC CO. 


Pp eS ee eee 
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How to get 
ACCURATE PRESSURE CONTROL 
IN SPITE OF DEMAND CHANGES 








The Wizard II has been designed to specifically meet the 
demands of modern, complex systems requiring closer and 
faster control. The Wizard II retains the basic simplicity 


PRESSURE and dependability of the Wizard 4100U, plus more speed 
CONTROLLER and accuracy. 


The original Wizard | Pres The new design consists of two sub-assemblies encased 
still avail 
cations 
lume rela ” } . 
Tos aber. provided with a 14” pipe threaded vent. Either sub-assem- 
ity of a self-operated 
regulator and the accuracy 
of a pilot or relay operated 
regulator are found in the 
Series 4100U This is, un 
jyuestionably, the reason for 
the continued popularity of 
the Wizard | series 
As ao ~— ae have contributed much to its popularity in process control 
4 i Ss nl > < 
universal case which en work, All Wizard II controllers, with exception of differ- 
ables the unit to be flush or 
surface mounted or mounted ential models, can be supplied with a process or controlled 
n yoke of a control valve t 
Meaguring Clements: Sour pressure gauge installed inside the case. 


jon Tube—Bronze, Steel or 


Sisk a teas or a Careful and exhaustive tests and years of field use have 
a ee conclusively proved that the Wizard II measures up to 


in a weather proof die cast aluminum housing which is 


bly can be removed without disturbing case mounting. The 

simple but effective proportional band adjustment (2 to 

100° ) and the reset adjustment (.005 to 1 min/repeat 
I 


along with ease of reversing the action of the Wizard II, 


rigid Fisher standards. 








A COMPLETELY DESCRIPTIVE AND ILLUSTRATED BULLETIN ON THE 
WIZARD Il IS YOURS FOR THE ASKING. WRITE FOR BULLETIN No. D-4150B8 
OR BULLETIN D4100 ON WIZARD I. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD CHANCES ARE IT'S CONTROLLED BY... CISHER: 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa | Woodstock, Ontario | Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIP. CO., CORAOPOLIS, PA. SINCE 1880 
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PUSH { controls opera 
tions rapidly, even at remote locations 


FLAT VA M assures positive 
hold down of roll or sheet paper up to 12%” 
width. Plot area, standard 10«15” 








nr, 


~ 


Multiple symbol 
printing head—12 symbols...self contained 
ink supply. 

Pen System—capillary action; splatter-proof 
Point joiner available 


A 


engineered for ease of operation...new 


NTERCH \ add ver 
satility...interchange with basic control 
section * 


point plotting or continuous trace 


Slimmer, flatter, push-button fast... Librascope’s 
newest, most advanced plotter is the result of per- 
sonally-conducted field research by Librascope 
engineers. Compact design permits rack 
mounting in groups, saves desk space. 
Many new conveniences have been added 

to answer your needs. 


OPERATING INFORMATION 


INPUT SENSITIVITY 

to 50 volts per inch with calibrated push 
-115-vo 0 le button scales at .5, .1, 5, 10 and 50 mill 
ge fk es volts per inch and.1, .5, 1,5 and 10 volts per 

ae inch. Vernier controls permit continuous sen- 

INPUT: X and Y inputs ; sitivity adjustment between fixed scales, per 

somes a each other and mitting full scale plotting for any sensitivity 
aur eummenee ACCURACY: Static .1%, dynamic .2% at 10” 

per second 
ohms al or 
Saree + camenne PLOTTER CALIBRATION ACCURACY: 
volt on .5 millivolts per inch .05% on all scales 


to .1 volts per inch scale SLEWING SPEED: 20” per second 





For full details — dimensions, applications, list of accessory equipment, call our Sales 
Engineering Department or send for illustrated brochure on Model 210, XY Plotter. 


For information on career opportunities at Librascope, write Glen Seltzer, Employment Manager. 


LIBRASCOPE division GENERAL PRECISION, ‘NC. 808 Western Ave Glendale 
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SCANNING \ WHAT’S NEW 


ORBITING OBSERVATORY COMES A STEP CLOSER-NASA 
has initiated development of a 112 ton orbiting astronomical laboratory, 
which will carry telescopes into space to study cosmic phenomenon, such 
as X-, ultraviolet, and infrared rays, hidden from ground observatories by 
the earth’s atmosphere. Grumman Aircraft Engineering Corp. will build 
two of the 9/2 ft. high by 61 ft. in diameter satellites at a cost of about $23 
million. 


SELF-ADAPTIVE FILTER SCREENS NOISE-< new G. E. system 
makes it possible to detect faint electronic signals buried in random noise 
The essential element of the waveform or signal recognition system is a self- 
adapting matched filter. This element learns with experience to adjust its 
impulse response so that it automatically forms a matched filter for the 
signal. 


SURVEYORS GAIN PEAK ACCURACY-Scientists of the U.S. Coast 
and Geodetic Survey have achieved a spectacular degree of accuracy in 
earth measurement in support of the Air Force missile program. Nine 
camera sites spread over an area of 4000 square miles were located within 
an average probable error of 0.2 ft. with respect to a fixed point at Cape 
Canaveral 


MATERIALS IN THE NEWS-—Aecrojet-Genera! Corp. is undertaking a 
study of special plastic combinations to meet the re-entry heating problems 
encountered in the missile field. The investigations cover temperatures 
ranging from 2000 to 23,000 F and gas velocities of 3,000 to 16,000 ft. per 
Seu. 


National Aeronautics and Space Administration has established a Materials 
Research Programs Division in recognition of the increasing importance of 
materials in the nation’s aero-space program 


Missile thrust controllers (“steering jets”) made by Bendix-Pacific are be- 
ing gold plated. The plating reflects 95% of all energy radiation that 
might strike an orbiting vehicle’s surface. 


Oak Ridge National Laboratory is in production on the short-lived radioiso- 
tope calcium 47. The short half-life of calcium 47—4!2 days—makes it es- 
pecially applicable to medical instrumentation. Its beta and gamma ray 
activity disappears in three weeks in contrast to 242 years for previously 
available CA-45. 


(Please Turn to Page 11) 
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The first six years of Space Technology Leadership 

Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has 
been engaged in virtually every major phase of research, development, testing and technical management of missile and space 
systems @ STL’s contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been 
applied as well in satellite projects and space probes ® Today, as STL’s activities expand in significance and scope, STL offers 
exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit from, the 
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art e STL’s creative 
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex 
hardware fabrication for military and civilian space projects @ STL invites scientists and engineers to consider career opportu- 


nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. P.o. 80x 95005x, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc 


Los Angeles * Santa Maria * Edwards Rocket Base « Cheyenne 5 / Cape Canaveral * Manchester, England * Singapore * Hawaii 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


FORD BACKS RADIATION STANDARDS-The Ford Foundation 
has awarded a grant to the International Bureau of Weights and Measures 
to accelerate the formulation of international standards for measuring nu- 
clear radiation. 


PIEZOELECTRIC SPARK PUMP-Clevite Corp. has come up with an 
application for piezoelectric materials far afield from their widespread us- 
age in transducers. A new device known as a “Spark Pump” makes use of 
such materials to convert pulses of mechanical pressure into electrical sparks 
for fuel ignition. Two ceramic parts are capable of producing a 20,000-volt 
charge when a single short motion is impressed on them. First commercial 
appearance is in compact internal combusion engines to do the job now 
requiring a generator, points, coil and capacitor. Ordinary handshake pres- 
sure generates a spark hot enough to jump across a 1 4-in. gap 


COOLING ELECTRONIC HOT BOXES-—The “electronic content” o 
supersonic aircraft is so high that heat dissipation has become a sizeable 
problem. The Convair B-58 requires a 12-ton cooling system built by Ham- 
ilton Standard to keep the temperatures of electronic equipment below det- 
rimental level. This capacity is sufficient to air-condition six five-roon 
houses 


COMPUTER LANGUAGE SIMPLIFIED—Programing specialists can 
now “talk” to computers in simple English rather than their usual compli- 
cated numerical jargon. This easing of computer programing comes about as 
a result of the COBOL (Common Business Oriented Lauiguage) project 
started by a committee of computer manufacturers at the request of the 
Dept. of Defense. RCA is the first to use COBOL commercially—in its 501 
machine 


Another commercial! use of a common computer language—ALGOL for A\I- 
‘gorithmic Language — is in the Burroughs 220 electronic computer. Bur- 
roughs supplies a peripheral algebraic compiler that enables the computer 
to translate automatically standard algebraic notations into its own machine 
language 


LOAD DISPATCH EXTENDED TO WATER SYSTEMS- A_ new 
electronic load control communication center has been placed in operation by 
Philadelphia’s water department. The G. E. microwave system collects data 
from reservoirs, pumping stations, and water mains. The data is used as the 
basis for programming the operation of pumps and valves in the wate 
supply network. 
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Contracts 


Ampex Military Products Co., 
subsidiary of Ampex Corp., has 
been awarded a Bureau of Ships 


contract to develop a _ seven- 
channel, four-speed magnetic 
tape recorder / reproducer for 


the U.S. Navy. 


A $4,277,000 contract for fur- 
ther work on the warhead sec- 
tion of the Army’s new “shoot- 
and -scoot” Pershing ballistic 
missile has been awarded to the 
Bulova Research and Develop- 
ment Laboratories, Inc. Contract 
was let by the Martin Co., Per- 
shing’s prime contractor. 


A contract for a new solid 
state Bailey 750 information sys- 
tem with magnetic drum pro- 
graming and digital computer for 
all computing functions has been 
awarded to Bailey Meter Co. 
from Gulf States Utilities Co. 
The system will be installed at 
the Sabine Power Station, 
Orange County, Texas at a cost 
of $225,000. 


American Concertone, division 
of Aero-Science., Corp., received 
new contracts for special pur- 
pose tape recorders amounting 
to $405,000. Videosonic system 
tape transports for Michigan 
State University and an undis- 
closed number of high perform- 
ance airborne recorders for Tem- 
co Electronics and Missiles Co., 
Dallas, are among the contracts. 


The U.S. Navy's Bureau of 
Naval Weapons has awarded a 
$175,000 contract to Ford Motor 
Company’s Aeronutronic Divi- 
sion to investigate the feasibility 
of an under-sea warfare device 
originally developed by 
nutronic with company funds as 
a proprietary iten 


A 
41€lu- 


Lundell & Company has in- 
stalled a solid state direct couple 
transistorized logic coal handling 
system for the 750,000 kilowatt 
generating Crawford Station of 
the Commonwealth Edison Co. 
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Sales and Earnings 


Non-Linear Systems announces 
$4,885,627 in sales for the fiscal 
year ended August 31, an in- 
crease of 80°. over the previous 
vear’s total of $2,709,982. 


Control Data Corp. sales for 
the fiscal year ended June 30 
have risen to $9,665,290, an in- 
crease of 111% over the 1959 to- 
tal of $4,588,174. Consolidated 
net income after taxes was $551,- 
686 or 95% over 1959 earnings of 
$283,214. 


Technology Instrument Corp. 
announced that sales for the year 
ended June 30 grew to $7,714,477 
from $6,393,275 in 1959. Earnings 
were 3l¢ per share, compared to 
41¢ per share for fiscal ’58-’59. 


Telecomputing Corp. sales for 
the first 9 months ended July 31 
increased to an all time high of 
$38,219,830. Same period a year 
ago, company sales were $28,- 
465,412. 

Electronic Associates’ first 6 
month sales for 1960 were $6,- 
485,000 compared with $3,159,000 
for first half of 1959, a new rec- 
ord. Earnings were $435,000 com- 
pared with $303,000 for the first 
6 months of 1959. 


Consolidated net earnings for 
Leeds & Northrup for the first 
3 months of the fiscal year ended 
August 31 were up 5“ over last 
year. Unaudited figures were 
$311,000 compared to $296,000. 


Net earnings of $588,944 on net 
sales of $7,140,177 for the fiscal 
year ended June 30 are reported 
by New Hampshire Ball Bear- 
ings, Inc. Current figures com- 
pare to earnings of $439,661 on 
nei sales of $4,871,002 for fiscal 
1959. 


Consolidated sales of Electron- 
ic Engineering Co. totaled $1.- 
665,000 for the 25-week period 
ending June 26. Sales for the 3 
months period ending June 26 
were $1,020,000 


Perkin-Elmer Corp. sales and 
earnings for the fiscal year end- 
ed July 31 reached $22.4 million, 
26°~ ahead of 1959’s $17.5 million. 
Earnings of $1,208,085 equivalent 
to $1.05 per share outstanding 
marked a 34% increase over 
earnings of $900,799, or 80¢ per 
share in 1959. 


Consolidated sales of Aerojet- 
General Corp. for the 9 months 
ended August 31 totaled $308,- 
375,504 compared with $257,809,- 
573 for the first 9 months of 
1959, a 20% increase. 


Chemical Industry Outlook 


A record sales year of $28 bil- 
lion for 1960 for the chemical in- 
dustry is forecast by Maurice F. 
Crass, Jr., secretary-treasurer of 
the Manufacturing Chemists As- 
sociation, in a recent article in 
“Chemical and Engineering 
News” 


The business.outlook for the 
remainder of this year and the 
first half of 1961 is the result of 
a survey of approximately 50 
chemical companies. Despite a 
whopping 9% increase in sales 
expected in 1960 over 1959’s $25.7 
billion, Crass said it is doubtful 
if much profit improvement will 
take place during the remainder 
of 1960 or throughout 1961. 


The profit picture has not im- 
proved to the same degree as 
sales. There is a mixed trend in 
corporate reports for the first 6 
months of 1960. He cited the 
fact that 71° of the companies 
surveyed expect costs will in- 
crease during the last half of 
1960 with prices either remain- 
ing steady or dropping slightly. 
67% believed prices will remain 
unchanged, 26‘ felt prices will 
soften further 
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... because a mil can matter greatly in 
RECORDING CHART PERFORMANCE 


Even a fraction of a mil can bulk large in the 
thickness of a recording chart. That’s why John 
Mazurowski and his thickness micrometer are so 
important to chart users. 

A process change in an eastern oil refinery, for 
example, called for a Jonger strip chart in a tem- 
perature recorder — but the diameter of the roll 
could be no bigger than before. GC engineers 
solved this problem by working with our paper 
mills to reduce chart paper thickness from 0.00275” 
to 0.0019” while preserving strength and flexibility. 

To make sure our charts meet the requirements 
of your instruments, GC engineers test paper stock 
for moisture content and tear-strength, too. This 

e 


rigid inspection of paper that is produced exactly 
to GC specifications is a major reason why GC 
Recording Charts consistently fulfill their promise 
of accurate performance. 

Other reasons for GC quality include our special 
formula printing inks, our exclusive innovations 
in plate-making and printing, and the scrupulous 
humidity control maintained throughout our man- 
ufacturing and storage areas. 

GC Recording Charts have become standard 
equipment in more than 5,000 plants today. We stock 
more than 15,000 different charts—and will design 
and produce accurate special-purpose charts. Send 
for our 1960 Stock List — and for sample charts. 





RECORDING 


CHARTS 
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= Control 
emperatures 


That's 


n 


close 


enough for the most crit- ? 


ical control requirements. Actual 
performance demonstrates that it is 
being done with a simple electrical 
unit—automatically. No attention is 
needed, the operator simply selects 
the control point on the controller 

A Gordon XACTLINE in the control 
circuit actuates the control before the 
set temperature is reached (up or 
down). The short on-off cycle (as short 
as three seconds) thus produced will 
give extremely close control. Because 
it's electrical—-with no dependence or 
gears, cams, shafts, etc.— it is accu- 
rate and reliable. 
For Any Heat Process 
Gordon XACTLINE can be placed in 
the control circuit of any fuel-fired or 
electrically heated oven, furnace, 
kiln, injection molding machine, etc 
Once installed, no adjustment or co- 
ordination with the control instru- 
ment is required regardless of size 
of furnace, length of heating cycle, 
or density of load. It can be used 
equally well with any existing in- 
dicating or recording standard pyrom- 
eter controller, regardless of age. 





Gordon XACTLINE— 
a complete, factory-assembled, factory-adjusted 
instrument enclosed in dustproof case, ready 
for installation anywhere 
Write for complete details 


Ww 
CLAUD S. GORDON CO. 


Manufacturers ¢ Engineers ¢ Distributors 


623 West 30th St., Chicago 16, Iilinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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U.S. Firms Abroad 


Swartwout Div., Crane Co., 
has licensed Ohkura Electric Co 
to manufacture and sell Swart- 
wout’s line of electronic process 
instrumentation in Japan. 

Texas Instruments is estab- 
lishing a new subsidiary com- 
pany, Texas Instruments France, 
to manufacture semiconductor 
devices and components for the 
European Common Market. 

An agreement has been made 
through which Fairchild Semi- 
conductor Corp., subsidiary of 
Fairchild Camera and _Instru- 
ment Corp., has acquired one- 
third interest in SGS, Italian 
semiconductor producer, for 
overseas manufacturing and 
marketing of Fairchild 
semiconductor devices. 


silicon 


Fisher Governor Co. has signed 
a licensing agreement with 
Tokyo Kiki Engineering Co. to 
manufacture Fisher equipment 
for sale in the Japanese market 


Operation Bootstrap 


Puerto Rico’s newest and 
largest power generating station 
at Palo Seco will be supervised 
and protected by an electronic 
computer manufactured by Gen- 
eral Electric. The new station 
will increase the island’s gen- 
erating capacity by more than 
50%. 

The demand for electric pow- 
er has been spiralling as a result 
of “Operation Bootstrap”, a pro- 
gram designed to attract new 
industry to Puerto Rico. Because 
of this demand the 
new generating unit must op- 
erate continuously except for 
planned maintenance. 

Contract for the computer sys- 
tem, approximating $200,000, 
process computing 


increased 


calls for a 
system including a new digital 
control computer. Scheduled for 
installation in late 1960, the sys- 
tem will supervise operation of 
two new G.E. 82,500 kilowatt 
turbine generators. 


Instrumentation in Austria 

Although Austria produces a 
general line of scientific labora- 
tory and industrial process in- 
struments, she must depend up- 
on imports to meet most of her 
requirements. Total Austrian 
imports rose from about $9.4 
million in 1956 and $10.9 in 1957 
to $12.2 in 1958 

During the ’56-’58 period West 
Germany, traditionally Austria’s 
largest supplier, accounted fo! 
nearly 2 3 and Switzerland %4 
of the value of all instrument 
from the 
averaging only 
imports, 


imports. Purchases 
U.S., although 
3°¢ of total Austrian 
recorded a spectacular increase 
between 756-58, rising from 
$161,000 to $500,000. U.S. export 
statistics show that 2 3 of the 
shipments consisted of industrial 
and process instruments 
Acoustic Noise Facility 

Sud Aviation, Cannes, France 
has accepted an Avco acoustic 
noise facility 
ducing higher 
levels than ever achieved before 
reverberant 


capable of pro- 
sound pressure 
in a large capacity 
chambe! 

Noise generators designed by 
Avco’s Research and Advanced 
Development Div., feed 146 deci- 
bels into a 200 cubic ft. pentag- 
onal reverberant chamber where 
band svuund 

main- 
with a 


octave 
levels can be 
tained within 3. db 
specimen as large as 20 cubic ft. 
The major components of the 
acoustic test facility are a pen- 
tagonal reverberant chamber, 
noise generators, amplifiers, con- 
trol console and instrumentation. 
The Avco gen- 
erators, essentially electrome- 
chanical transducers of the mov- 
ing coil type, have produced 
sound pressure levels as high 
as 170 decibels at discrete fre- 


individual 
pressure 


acoustic noise 


quencies. 

Sud Aviation will use the 
noise facility, which simulates 
the noise of rocket engines, to 
test components and systems in 
its Cannes research center. 











FOR INSTRUMENT AIR 


“INTRU-LOK®",, the non-flare ‘‘bite’’ fit 
ting for copper, aluminum, Nylon or 
“Parker- POL" (polyethylene) tubing, 
features ‘‘in true’’ tube entry for easy 
make-up. You never need to disassem- 


ble this fitting . . . just insert the tube 
end and tighten the nut. Ask for catalog 
No. 4324. 


Instrumentation and processing 
fittings —not a “general 


there's a Parker fitting for every specific application 


For flared tubing, the Parker 37 


It pays to be selective . 


the job. Parker “Intru-lok"” is right for instrument air 
. . small envelope, simple assembly, reasonable price 
“Ferulok*” takes high pressures, assures safety from 
blowout. “Ridg-lok” is completely corrosion resistant 
No single fitting is right for every job. Parker fittings 


. . to get the precise fitting for 


‘ , 
| 


FOR HIGH PRESSURES 


“FERULOK*", the heavy-duty flareless 
fitting with the visible bite . . . you can 
see it, inspect it, make sure you have 
safe make-up. Usable with heavy-wall 
tubing for high pressure applications 
Excellent vibration resistance. Made in 
steel, stainless steel, Monel. Ask for 
catalog No. 4320 


is the leader. 


give you what you pay for — and what you need. And 


3171-PH 







ARKER 
ANNIFIN 
CORPORATION 
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THESE PARKER TUBE FITTINGS 
MEET YOUR EXACT NEEDS 





COMPLETELY 
CORROSION RESISTANT 


“RIDG-LOK”’, the all - stainless - steel 
(type 316) fitting for critical corrosion 
resistance applications. Unique ferrule 
design provides a safe, dependable, 
non-flare grip. Ferrule is ‘‘foolproof”’ 
with identical ends so there is no pos 
sibility of putting it in backwards. Ask 


for catalog No. 4322A. 


call for specific 
99 type 


fitting 


“Triple-l »k =” 


For complete specifications and engineering help, 
check your nearest Parker distributor through the Yel- 


low Pages, or write direct to: 


Parker FITTINGS AND HOSE 


DIVISION 
17325 Euclid Avenue « Cleveland 12, Ohio 
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REDUCE COSTLY “DOWN-TIME” 





...With Tl semiconductors and components! 


Avoid costly production loss and complicated restart caused by unscheduled “down- 
time” by applying Texas Instruments semiconductors and components to your 
industrial control system. Now, TI offers you a complete line of high-reliability 
devices specifically designed to meet the exacting demands of your industrial control 


applications. 


Take advantage of simplified transistorized circuitry to speed up production, increase 


system accuracy, minimize maintenance problems, save valuable plant space and 


handle your special control problems. 


Write today on your company letterhead to TI’s team of highly qualified industrial 
design applications engineers for expert assistance in meeting your specific control 


system requirements. 


TAPE / CARD 


READOUT 


ERROR SIGNAL ELIMINATION USING 
PHOTO -DUO -DIODE 1N2175 


+ _ 
| AND COMPUTER LOGIC BLOCK 
_ 
\ 
OuTPuT 
SIGNAL 
1N2175( kd 1N2175 v 
a ~~, - -~ 


TAPE ——> Pita 
= 











> 
3 ~ 


- 
am ea 
- ~~). 
s\) (e 
LIGHT SOURCE 


TI 1N2175 photo-duo-diodes Four times more 
sensitive than any other commercially available 
photosensitive unit, the new TI PHOTO-DUO- 
DIODE is ideal for your industrial contro] tape 
readout, inspection, counting, switching, inter- 
locking, and over-load protection applications. 
This new light sensing device passes up to 1200 
microamps when exposed to 1200 foot-candles of 
light and less than 0.5 microamps in darkness. 
Rated at 250 milliw bed dissipation at 25°C, the 
TI 1N2175 will operate equally well on either 
alternating or direct current and any biasing 
voltage up to 50 volts. 





TEMPERATURE 


SENSING 


























& CAL, ADJ. 
550 
DIGITAL DIGITALIZING 
§ VOLTMETER circuit 
CALIBRATE 
PUNCH CARD READ. DIGITAL 
OUT, TYPEWRITER, [4 READOUT 
R CONTROL CIRCUITS, CONTROL 
5 
/ ETC. 
MEASURE ——~ sensistor 
RESISTOR 


\ _— P 

sensisior silicon resistors Designed and de- 
veloped by TI, sensistor silicon resistors give the 
control system design engineer a lightweight, 
highly accurate and reliable temperature compen- 
sating and sensing device for industrial applica- 
tion. Featuring a predictable rate of resistance of 
+0.7% /°C, the sensistor resistor is ideal for tem- 
perature compensation from —55° to +200°C at 
frequencies up to 20 ke in amplifiers, power sup- 
plies, servos, magnetic amplifiers, computer 
switches, and thermometry. 


SEMICONDUCTOR-COMPONENTS DIVISION 


LIMITED 





DALLAS ROAD - co UN 





TI logic circuits for.industrial systems Now, let 
TI applications engineers design logic circuits 
for your specific control system requirements! 
Utilizing the ideal switching characteristics of 
TI germanium or silicon transistors, TI logic 
circuits give you a wider operating range of en- 
vironmental conditions, have lower power con- 
sumption, and lower component count with highly 
simplified circuitry. Write today on your company 
letterhead for design and application assistance 
of AND, OR, NOR, NOT, and FLIP-FLOP cir- 
cuits that will best handle your specific logic 
requirements. 


NOR LOGIC CIRCUIT 


CONTROL 
CIRCUITS 


TI pnpn silicon controlled rectifiers Apply the 
triggering and firing function of TI PNPN Sili- 
con controlled rectifiers to your system to replace CONTROLLED RECTIFIER VARIABLE CONSTANT SPEED 
thyratron tubes, relays and magnetic amplifiers Ot ee a a 

° : ; ss ey ope — 30 vde 9 + +] 140 v RECTIFIED 
and gain over-all increased system reliability. Put 
this ruggedly packaged rectifier in use today in SHUNT FIELD 
your regulated power supplies, servo motor con- ae ere 


' 
| 
trol circuits, static switching circuits and as a ea eens ows \ 
protective device in power output circuits. 10K x) yo % 
\ 
\ 
\ 


= 


\ 
2N1603 \ 
\ 


POWER 
AMPLIFIERS Tl power transistors Eliminate transistor paral- 


leling and reduce over-all system cost by specify- 
ing one TI germanium transistor to handle up 
to 25 amps. Select from TI’s complete line of 


TYPICAL 20 WATT AMPLIFIER POWER GAIN = 23 db 
germanium or silicon power transistors to pro- 





DISTORTION 
ronstormen, Ny. Ny: Ny = Ytil EFFICIENCY . a .. . oe : s - 
ames theteo Bie 20 WATTS vide maximum reliability for your power ampli- 


R, 
tortion a 

ctaermeeiomes Se) - fier and high current switching applications. TI 
guaranteed specifications and highly mechanized 
2N1022 transistor manufacturing techniques assure the 
S om maximum transistor reliability your high-current 

ANN Ss applications require. 
won 3 2.2K 2N1 
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Tl APPLICATION NOTES 


Write TODAY on your company letterhead for 
Ti Application Notes pertaining to transistor- 
ization for industrial control systems. Address 
INCORPORATED your inquiry to: Mr. Bruce Williams, Industrial 


Applications, P. O. Box 312, Dallas, Texas. 
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Jest Standard 
ACCURACY 


Only Heise gauge guarantees accu- 
racy to 0.1 of 1% full scale reading at 
all points on a fully graduated 270‘dial. 

In laboratories throughout the world, - 
the Heise gauge is being used as a test 
reference for recalibration of other in-' 
struments and testing of critical com- 
ponents. 

All Heise gauges maintain the same 
standard of accuracy and are available 
in vanges from 0 te 15 p.s.i. to 0 to 
160,000 p.s.i. Hysteresis, regardless of 
pressure range, is held within the same 
0.1 of 1%. 

The Heise laboratories, specialists in Bourdon tube equipment since 
1930, have developed and perfected this instrument which stands 
alone in the field as a secondary standard approached only by the 
primary dead weight tester. 





ACCURACY HYSTERESIS CAPACITY 
0.1 of 1% 0.1 of 1% 0-100,000 p.s.i. 























| Over Over 
| 0-15 to 0-5,000 0-20,000 0 i*) 0 
0-5,000 and and to } to to to 


| FULL SCALE READING (P.S. 


Dial 
Sizes 


| | 
| inclusive | including | including | 40,000 50,000 | 100,000 
0-20,000 | 0-30,000 | | 





8%” | $183.50 | $205.50 | $238.50 | 
12” $209.50 | $231.50 | $264.50 | $275.50 | $286.50 | $336.50 | $386.50 
16” ‘| $255.50 | $277.50 | $310.50 | $321.50 | $332.50 | $382.50 | $432.50 














DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.O.B. NEWTOWN 








Request Catalog for SPECIAL FEATURES 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 
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ON THE MOVE 





Expansion 

Kollstan Semiconductor Ele- 
ments Inc., is the new subsidiary 
of Standard Kollsman Industries 

. Daystrom will move engi- 
neering, manufacture and sales 
of potentiometers from the Pa- 
cific Div. to the Military Elec- 
tronics Div., Archbald, Pa... . 
Perkin-Elmer’s new plant for 
engineering, advanced research 
and development, Electro-Opti- 
cal Div., is located in Wilton, 
Conn. ... Servo Component Div., 
Giannini Controls, will move to 
enlarged quarters in Glendale, 
Cal... . ground has been broken 
in Mars Hills, N.C. for a $350,- 
000 plant addition to Hammar- 
lund Mfg. Co., subsidiary of 
Telechrome . . . Litton Systems 
recently opened its 180,000 sq. ft. 
Computer Systems Lab at Wood- 
land Hills, Cal. 


Acquisitions 


Pendar, Inc. has sold a sub- 
stantial interest to American 
Technology Corp. in order to 
augment working capital and 
provide added management di- 
rection . .. agreement has been 
concluded for acquisition of B&F 
Instruments by Aircraft Arma- 
ments Inc. . . . Rochester Mfg. 
has entered into an agreement 
of consolidation and merger 
with American Radiator & 
Standard Sanitary Corp. 
Aerojet has purchased a control- 
ling interest in Space Electron- 
ics, subsidiary of Pacific Auto- 
mation Products, Inc. . . . Indus- 
trial Instruments has purchased 
the assets of Critical Measure- 
ments ... Electric Autolite has 
acquired Marshalltown Mfg. Co. 


New Names 


Thompson Ramo Wooldridge 
Products Co. has changed to 
TRW Computers Co., div. of 
Thompson Ramo Wooldridge 
Inc. . . . Bendix Aviation Corp. 
is now Bendix Corp... . Perkin 
Engineering Corp. is Perkin 
Electronics Corp. ... Texas Elec- 
tronic Products Corp., Diversa 
Inc. subsidiary, is now Diversa 
Electronics Corp. 








RESCENT ARMORED MULTITUBE 


—an armored group of 2 to 37 long length tubes of the user's choice, SPIRALLY CABLED together to permit maximum bending with 
out distortion of the tubes. Mechanical and corrosion protection is accomplished by a flexible, interlocked, metallic armor or corrosion- 
resistant polyvinyl chloride sheath, or combination of both. There is a type of MULTITUBE to meet your requirements and give you 
the best protected instrument and control tubing installation at the lowest installed cost. We are able to provide your type promptly 
from large factory stocks of tubing. 
ae 
hhh Ad 
TYPE CTAT 
TYPE CA 
General Purpose wovides maximum mechanical and corrosion protection. It has a 
rast ( ' P ) polyvinyl chloride pve thermoplastic sheath over the SPIRAI 
employs SPIRALLY CABLED copper tubes covered with a vinyl! Y CABLED copper tubes, with a flexible, interlocked, galvanized 


insulating tape and flexible, interlocked, galvanized steel armor steel armor and polyvinyl! orid PVE thermoplastic sheath 


! ations as in refineries and 


verall. For particula 


pe trochemical plants 


TYPE CAT 
has a vinyl insulating tape over the SPIRALLY CABLED copper a ae 
interlocked, galvanized steel armor and 


tubes with a flexible 

wolvvinyvl chloride PV¢ the rmopl istic sheath This construction 

sea mechanical and corrosion protection tor the tubing as TYPE CT 

well as corrosion protection for the armor. For outdoor, wet and Phe SPIRALLY CABLED copper tubes are protected by a mylar 

orrosive locations tape and polyvinyl chloride Pv¢ thermoplastic sheath that is 
tough, resistant to water, acids, alkalies, oils and most chemicals 
ind will not support combustion. Recommended for use in damp 
or corrosive locations, in troughs or attached to sheltered building 


surfaces where it will not be subjected to mechanical injury 


TYPE CTA 
consists of SPIRALLY CABLED copper tubes with a polyvinyl! 


chloride Pv¢ thermoplastic sheath and flexible, interlocked “ 
galvanized steel armor Ihe sheath protects the tubing against 


corrosion and the armor protects both tubing and sheath trom 


mechanical injury. Recommended for general outdoor use and TYPE CT-HW 


when a high degree of mechanical protection is desired for ex 





posed locations or during installation such as direct burial in similar to standard Type C1 above except protected by an extra 
concrete or blacktop and pulling into conduit heavy wall (HW) PVC sheath for additional mechanical protection 


Plastic Coated Single Tubes, copper or aluminum should be used to give corrosion protec- 
tion to all single lines up to the final tube fitting, where trouble from corrosion may occur. 


CRESCENT POLYETHYLENE OR NYLON MULTITUBE 


consists of 2 to 37 precision Polyethylene tubes spirally cabled together for greatest flexibility. The tubing assembly is protected against 
mechanical injury by an interlocked, galvanized steel armor, Polyvinyl Chloride sheath, or other sheaths, as below. Can also be fur- 
nished with Nylon Tubes. 


STANDARD TYPES SPECIAL SERVICE TYPES 


ALLL / LLL 
TYPE XPT-U 
TYPE PA IYPE NPT-l Extra heavy PVC sheath over high modulus TYPI 
IYPE PA—Interlocked metallic armor provides complete mech: XP tubing permits direct burial, or use above ground where sub 


ical protection ject to moderate abuse 


TYPE PAT TYPE XPT-F 

IYPE NPT-F—Same as XPT-U with heavy asbestos braid and 
PYPE PAT—Polvyvinyl chloride sheath over the armor adds cor outer PVC sheath. Provides time delay in event of flash fire 
rosion protection for the armor. Can be buried in the earth 


(hy 
TYPE XPT-FA 
TYPE PT IY?vE NPT-FA—Same as XPT-U with heavy asbestos braid and 


PYPE PT—PVC sheath gives limited mechanical protection. For interlocked metailic armor. Provides complete mechanical pro 
in troughs, travs or conduit tection, as well as time delay in event of flash fire 


tise 


WRITE FOR BULLETIN NO. 960-C 


CRESCENT INSULATED WIRE & CABLE CO. INC. 


TRENTON, NEW JERSEY 
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SCANNING/COMING EVENTS 








The 7th National ISA 
Symposium on Instrumen- 
tal Methods of Analysis 
will be held April 17 
through 19, 1961 at the 
Shamrock Hilton in Hous- 
ton, Texas. 

Deadline for abstracts is 
January 15. Direct all pa- 
per proposals to the pro- 
gram chairman, L. E. Maley, 
Waters Associates, 45 
Franklin St., Framingham, 
Massachusetts. 











ISA Supports IMEKO, 
Appoints Delegate 


Harry E. Burke, Jr., Los An- 
geles Section member, has been 
appointed by the ISA Executive 
Board as delegate to the Inter- 
national Measurements Confer- 
ence set for June 25 to July 9, 
1961 in Budapest. Mr. Burke, 
vice president and general man- 
ager of Consolidated Systems, 
will organize ISA participation 
at IMEKO. 

One of the main conference 
aims is to assure a thorough dis- 
cussion of the newest achieve- 
ments of measurements in the 
field of basic physics. General 
lectures dealing with the theory 
and practice of measurement, 
presented both from the view- 
point of research and of instru- 
ment design, will serve this aim. 
Great attention will also be 
given to topics which mainly 
concern specialists dealing in de- 
sign and manufacture of meas- 
uring instruments of all types. 

Preliminary texts of papers 
must be submitted for review 
during October and November. 
Papers on such subjects as teach- 
ing instrumentation at the col- 
lege level, the role of instrumen- 
tation in a particular field, and 
instrumentation or measurement 
techniques are desirable. 

Proposals concerning papers 
to be read or inquiries on de- 
tails of the conference should 
be directed to Harry E. Burke, 
Jr., Consolidated Systems Corp., 
1500 S. Shamrock Ave., Mon- 
rovia, California. 
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1961 JACC Call For Papers 


The 2nd Joint Automatic Con- 
trol Conference, sponsored by 
ISA, ASME, AIChE, AIEE and 
IRE will be held June 28-30, 
1961 at the University of Colo- 
rado, Boulder, Colo. Session cat- 
egories will include process dy- 
namics, techniques of control 
system theory, adaptive control, 
new components, systems testing 
and general subjects. 

To receive early consideration, 
authors of papers must send 
brief abstracts promptly to H. M. 
Paynter, program chairman, Me- 
chanical Engineering Dept., M.- 
I.T., Cambridge, Mass. A rough 
draft of the entire paper is re- 
quired by Dec. 15. 


Temperature Symposium Set 

The 3rd National Symposium 
on “Temperature — Its Measure- 
ment and Control in Science and 
Industry” will be held in Colum- 
bus, Ohio, March 27 through 31, 
1961. 

Jointly sponsored by ISA, 
American Institute of Physics, 
and National Bureau of Stand- 
afds, with other governmental 
agencies cooperating, this will 
be the first conference of such 
breadth and scope since the New 
York conference on the same 
subject in 1939. 

The Symposium will be aimed 
at the fundamentals of tempera- 
ture measurement to comple- 
ment the material in the 1939 
volume. In addition, it will pro- 
vide an authoritative blending 
of papers on the meaning of the 
temperature concept as well as 
analytical theory, with appropri- 
ate emphasis on instrumentation 
and engineering techniques for 
applying components such as 
thermocouples and radiation py- 
rometers. Interests from cryo- 
genics to ultra high plasma tem- 
perature will also be covered. 

Proposals for papers should 
be directed to C. L. Roberson, 
Owens-Corning Fiberglass Corp.., 
Mechanical Research Labora- 
tory, Newark, Ohio. 

For advance program infor- 
mation write to the Meetings 
Manager, ISA, 313, 6th Avenue, 
Pittsburgh 22, Pa. 





Flight Test Symposium 
Renamed Aero/Space 


Members will remember the 
Flight Test Instrumentation 
Symposium inaugurated in 
Wichita, Kansas back in 1955. 


The scope of the Symposium 
4es since been broadened to in- 
clude new areas that now are of 
interest to the aero-space-instru- 
mentation engineer. 


Titled the 7th National Aero/ 
Space Instrumentation Symposi- 
um, the meeting will be held at 
the Adolphus Hotel, Dallas, Tex- 
as from April 30 through May 4, 
1961. 


The theme of the Symposium 
is “Instrumentation Unlimited”, 
and subjects will include instru- 
mentation related to aircraft, 
missiles, satellites, anti-subma- 
rine warfare, space bio-medicine 
and aircraft traffic control. 


Further information may be 
obtained from Walter .J. Gabriel, 
program chairman, Rt. 3, Box 
36, Fort Worth, Texas. 


Meetings of Interest 


One-day seminar on “Electro- 
Hydraulic Servo-Systems” will 
be held December 7 on campus 
by the Milwaukee School of En- 
gineering in cooperation with 
the Fluid Power Society. 


1960 Eastern Joint Computer 
Conference will ke held at the 
New Yorker Hotel and Manhat- 
tan Center, New York City, De- 
cember 13 through 15. 


The 16th Annual Symposium 
on Instrumentation for the Proc- 
ess Industries, conducted by 
Texas A & M College, will be 
held January 26-28, 1961 at Col- 
lege Station, Texas. 


Original papers are invited in 
X-ray, IR, NMR, EPR, mass, 
emission, Raman and flame spec- 
troscopy for the 12th Annual 
Symposium on_ Spectroscopy, 
May 15 through 18, 1961 at the 
Conrad Hilton, Chicago. Ab- 
stract deadline is February 15. 








ast, direct-reading, easy-to-use 


SONI 


“Coast-down” analysis of Gyro Motor by Model LP-la Spectrum 
Analyzer. Area A shows decreasing fundamental frequency 
resonant rise and decay, and vibration components 60 
successive scans in one minute 


over 


The Model LP-la quick-look helps locate and evaluate discrete or 
random signals faster and easier by scanning the entire spectrum 
logarithmically from 40 cps to 20 kc. Once every second it automati 
cally separates, measures and plots the frequency and voltage of wave 
form components on the calibrated X and Y axes, respectively, of a 
long persistence 5” CRT 

For very detailed analysis, linear segments 40 to 5000 cps wide 
terable between 0 and 20 kc, may be magnified on the screen 


Amplitude ratios of up to 40 db can be simultaneously measured 


cen 


High Sampling rate and panoramic displays assure 


Minimum risk of missing weak signals or spectrum holes. 

Fast measurements by eliminating slow point by point plots. 
Simu!taneous measurement of signals with widely divergent amplitudes 
and/or frequencies. 

Continuous ana'ysis of rapid changes 
parameters. 


in spectral content or design 


installations 
@ Harmonic 
Spectral 


Proved in hundreds of research, design and production 
the LP-la is a valuable tool for Noise and Vibration analysis 
IM measurements. @ General waveform studies. @ Power 


@ Response Curve Tracing 


and 
Density 


SUMMARY OF SPECIFICATIONS: 


analysis 


Frequency Range: 20 cps—-22.5 K« 

1) Preset linear frequency scans: any segment width of 200 
5000 cps centerable from 0-20 Kc: Variable from 40 
5000 cps with Auxiliary Function Unit C 


2) Preset Log Scan —40 cps to 20 K 


1000, 
cps to 


Frequency Scales: Linear and Log 

Center Frequency Control: Calibrated 0-20 Kc (used on lin scan 
Dynamic Range: 60 db 

Amplitude Scales: Linear and 2 decade log (Expandable to 60 db 
Sensitivity: 500 uv to 500 v for full scale linear deflection 


40 cps—22.5 Kc *5% or 
*10% on lin ampli. scale 


*0.5 db. Log 


Voltage Accuracy: Lin Sweep 
*1.5 db on 


Sweep (40 cps—20 KC 
log ampli. scale 

Scan Rate: 1/sec., 
ments 


internally generated; adjustable with accessory equip- 


automatically optimized. For lin scan, preset 
1000 and 5000 cps sweepwidth, respec 
1 ke with Auxiliary Function Unit C 


For log scan, 
and 1/0 cps at 200, 
Variable from 10 cps to 


Resolution: 
30, 75 
tively 


. 


- 


Panoramic 


RADIO PRODUCTS. INC. 


he pioneer 
s the leader 


Sec. 
2900 


See PANORAMIC/S complete 
range of versatile instruments 
. . in dynamic action . . . at 


NEREM ... BOOTH 132 


CIRCLE NO. 


14 


panoramic LP-1a 


SPECTRUM ANALYZER 
20 cps-22.5 kc. 


HIGHLIGHT FEATURES: 

* I-sec. “quick-look” at entire spectrum (40 cps—20 kc) 
* Magnified analysis on reduced sweep widths 

* Direct reading frequency—selective voltmeter 

* Exceptionally stable circuitry: better than 5 cps hr. 


* Economical * Simple Operation 


} dependable 
CERTIFIED 

» SPECIFICATIONS 
for accurate 

\. coe 
Noo” 


Write, wire or phone NOW for 

detailed information and specifications 

on the Model LP-la 

Ask for Vols. 1, 2 and 5 of the ‘Panoramic Ana 
lyzer featuring applications and techniques 
of Spectrum Analysis, and get on our regular 
mailin list for this helpful publication. NEW 
CATALOG DIGEST AVAILABLE 


PRODUCTS, INC. 
Phone: OWens 9-4600 
Mount Vernon, N.Y. State 


PANORAMIC RADIO 
572 South Fulton Avenue, Mount Vernon, N.Y . 
TWX: MT-V-NY-5229 Cables: Panoramic 
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For Accuracy... to 1 part per mil- 
lion, or 1 minute in 2 years. Read 
hours, minutes, seconds and tenths 
directly. Estimate hundredths of 
a second. Any group of four pulse 
outputs optional, from 10 cps to 
1,000 cps in multiples of 10. 


For Dependability...on shipboard 
or in the field. Rugged, compact 
unit withstands shock and vibra- 
tion, will survive total power fail- 
ure of 1 second duration (or 24 
hours with small standby battery 
pack). 

The Times Chronometer TS-3 is 


a precision time and frequency 


standard ideally suited for astro- 
nomical, geophysical, naviga- 
tional, and general laboratory use. 
With suitable amplification, it may 
be used for driving many types of 
recording equipment at precise, 
constant speed. It takes up less 
than half a cubic foot, weighs only 
23 pounds. Manual controls per- 
mit setting to WWYV or other time 
standard. 

Look into the Times Chronometer, 
another product of a world 
pioneer in the design and man- 
ufacture of facsimile, ocean- 
ographic and radio communica- 
tions equipment. 


Westrex Corporation 


% 
tre” 
‘aed A DIVISION OF LITTON INDUSTRIES [B 
a 


540 West 58th St., New York 19,.N. Y., 152YyL St., N.W., Washington 5, D. C. 
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READER FEEDBACK 





Tsk, Tsk, Postmaster Summerfield 


Today | 
September issue of the ISA Journal 


received our copy of the 
and it arrived in very poor condition 
It has been water-soaked, the binding 
loose, and most of the pages are stuck 
together. The binding can be suffi 
ciently repaired, but the pages are 
impossible to separate without oblit 
erating the printing 

This fine periodical enjoys wide 


circulation at Trans-Sonics, as it is the 


most informative journal in the instru 
ment field 


So, | hope that you will 


sincerely 
be kind enough to send me another 
copy to replace this tssuc 


inn 1. Jeppson 


Trans-Sonics, Inc 


Librarian 


n, Massachusetts 


Credit Where Credit Is Due 
In your What's New Item “US 
Sponsors Oceanographic Research” (p 
11 August ISA]), reference 1s 
| National 


to the role of the 
Foundation in planning and coordi 


made 


Science 


nating United States participation in 
the International Indian Ucean Expe 
Foundation 


li..on. Please note that the 


is responsible only for coordinating 
the | 
participation 
of the United States program will be 


ined, 1 


for United States 


ederal ipport 


The scientific content 
as indicated in the press ré 
by the Committee on Oceanog 
National Academy ot 


Council 


raphy of the 
Scicences- National 
If it is possible for you to publish a 


Research 
correction to this effect, we shall be 
most grateful 
Howard J. Lewts, Director 
National Research Council 
W ashineton, Dx 


Kudos for Timely Treatment 
Your 


Flowmeters in the 


Mass 


June ISA] deserves 


excellent article on 


kudos for its timeliness and treatment 


of the subject. It is creating consider 
able interest everywhere I go among 
instrument 


Many 


engineers 
thanks 
Henry 
Henry 8. Evans G 
Morristown 


S. Evans 
Assoctate s 


Neu lersey 








introducing the Foxboro 





electronic d/p cell" transmitter 














The Foxboro electronic d/p cell 
transmitter and this Foxboro 
pneumatic d/p cell transmitter 
use the identical cell body. Only 
the top transmitting mechanism 
has been changed. 


Yes, Foxboro has taken its famous pneumatic 

d/p Cell and added the benefits of electronic 

transmission. It’s the new Foxboro electronic 

d/p Cell transmitter. Look at the results: 

® both power and signal travel over the same 
pair of unshielded wires — no field power 

supply required 

pressure, flow, and level transmission up to 

several miles without lag 

true force-balance design for lowest dis- 

placement — highest overrange protection 

high level 10-50 ma d-c signal provides 

powerful rebalancing force 

adjustable ranges from 5” to 850” water 


same cell body, 
same performance 
as the famous 
Foxboro pneumatic 
d/p cell 


only 2 wires 
for both power 
and signal 


with external zero adjustment — working 

pressures of 1500 and 6000 psi 

And, of course, you get the same positive 
overrange protection, the same high sustained 
accuracy, the same rugged construction that 
has always been standard with the Foxboro 
d/p cell transmitter. 

If you’re thinking “electronic,” it will pay 
you to investigate this important instrument 
in the Foxboro Electronic Consotrol* family. 
Get in touch with your Foxboro Field Engi- 
neer for complete details, or write for Bulletin 
21-10. The Foxboro Company, 3411 Neponset 
Avenue, Foxboro, Massachusetts. 

*Reg. U.S. Pat. Of. 





FOXBORO 
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SK Mode! 58 Pneumat 
Transmitter 
Safeguard Rotameter 






Quicn 
DELIVERY 
4; 

70m so 
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NEW 


PNEUMATIC 
TRANSMITTING 


ROTAMETER 











“NEVER-BEFORE”’ 
= 
ARM WITH LINEAR 

Simplified drawing shows TT FOLLOWER ADJ. 
how Transmitter and 4 || MAGNETS DIAL > f 
Rotameter are coupled — —— “+-4 | 
magnetically. As encap r MAGNET f ji | 
sulated magnet in float ae \EAL a | 
extension rod moves ver- Bb EXTENSION ROD we 
tically up or down, fol ‘a ‘a LJ 
lower magnets in arm | ;\— 
follow movement. Mag ar ee | \ PLOT 
net arm operates ball | =j7— FLOAT ‘me — STEM 
pilot in Transmitter Unit | 1 enbabiemeiiiedl 
which controls air pres \¢ — ] 
ure for accurate trans 14 TRANSMITTER UNIT | ' ot 
mission of rates of flow 2 

it _ 











a new design in Pneumatic Transmitters—the Model 58 
Designed for use with either SK 
Safeguard or Metal Tube Rotameters, “‘position-balance”’ 
type transmitters communicate fluid rates of flow to 
located indicators, recorders, controllers, or integrators. Here are 
some of many important advantages offered by the Model 58. 


Here’s 
by SK’s INSTRUMENT DivIsIon. 
these 
remote 


* Calibration adjustments are simple without cams, special devices 


* Exclusive magnet design (patent applied for) provides evenly- 


distributed field without drag on metering float. 


* Transmitter Unit of pneumatically-coupled section design has 


no mechanical linkages, assures high accuracy. 


* Percent scale suitable for any calibration. Factor tag on dial 


face permits conversion of scale units to flow quantity. 


* Varying supply (between 20 and 25 psig) will not 


affect ¢ 


air pressure 
accuracy. 

* Large scale and pointer permit easy, accurate reading. 

* Removal of transmitter not required for cleaning main valve 
or pilot orifice. 

are covered in Bulletin 18N 


Details on this new Transmitter 


which is available on request. 





For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 


\~ 


——" 


wa 





Schutte. and koerten ng COMPANY 





INSTRUMENT Division——— 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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API Publishes 
Instrument Handbook 
Scheduled for issue November 
first is a completely new hand- 
book by the American Petroleum 
Institute “Installation of Re- 
finery Instruments and Control 
Systems.” Begun in November 
1954, the book is the product 
of API’s Subcommittee on In- 
strumentation, whose member- 
ship has represented up to 18 
oil companies at various times, 
most of whom also are members 
of ISA. Obviously, while in- 
tended for petroleum _instru- 
ment people, this book will have 
great value for instrument users 

in all process industries. 

While the handbook is not a 
code of regulations, it is an au- 
thoritative guide to installation 
of generally used measuring and 
control instruments and _ their 
accessories that will produce ac- 
curate, dependable, efficient and 
safe operation with minimum 
maintenance. Certain instru- 
ments not covered in this first 
edition, due to their limited pres- 
ent use, will be added to subse- 
quent revisions of the book, as 
warranted. 

Contents. 


This new API hand- 


book will contain sections on 
Flow, Level, Temperature, Pres- 
sure; Automatic Controllers; 


Control Valves and Positioners; 
Transmission Systems (for both 
measurement and control) ; 
Seals, Purges and Winterization; 
Air Supplies; Hydraulic Pres- 
sure Systems; Electric Power 
Systems; and Instrument Panels 

In addition to its value to ‘in- 
strument users, the handbook 
will be of great help to both in- 
dustry and technical school ed- 
ucators for training engineers 
and technicians; to contractors 
as a guide to proper installation 
practices; and to _ instrument 
makers in standardizing their 
equipment in its installation and 
environmental aspects. Above 
all, instruments installed ac- 
cording to proper practice will 
produce better measurement and 
control at lower instrument and 
production costs. 

You can order the Manual 
Installation of Refinery Instru- 
ments from Publications Depart- 
ment, American Petroleum In- 
stitute, 1271 Avenue of the Amer- 
icas, New York, N.Y., price not 
yet established. 








CHOOSE FROM 


190,000 


STANDARD MegopaK 
SMALL- DIAMETER 
THERMOCOUPLES 
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If you’ve been looking for small-diameter, flexible 
thermocouples with high speed of response, search 
no more. You'll find exactly what you need in 
Honeywell’s MegopaK* line. 


MegopaK is a combination of thermocouple wires, 
mineral insulation and a protecting sheath, com- 
pacted into a solid mass with a diameter as small 
as 1/16”. You can get MegopaK in standard lengths 
up to 25 feet, and in lengths up to 50 feet on special 
order. They’re available with copper-constantan, 
iron-constantan and Chromel-Alumel** calibra- 
tion. In all, there are more than 150,000 standard 
combinations of materials and fittings. These top- 
quality thermocouples are supplied in bulk, and as 
elements with wires welded into a measuring junc- 
tion, or as complete assemblies. 


*Trademark, Minneapolis-Honeywell Reg. Co. 


**Trademark, Hoskins Mfg. Co. 


th 
ERING THE FUTURE 
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MegopaK assemblies come complete with termina- 
tions( heads, plugs, etc.) and mounting attach- 
ments. Also available are special configurations, 
tests, material and calibration certifications. 


MegopaK thermocouples and other pyrometer sup- 
plies are stocked at our Los Angeles and Dallas 
depots as well as in Philadelphia to give you the 
fastest possible service anywhere in the country. 


Check with your nearby Honeywell field engineer 
for complete details, or write for Catalog G100-4. 
MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 

In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
iT Fiat we Coto 


SINCE 18865 


November 1960, Vol. 7, No. 11 25 











WO7> 

















<>) SHAFTS ||) & PINS 
| 
e 
—_ ae P ‘ 
ai ~~ ===, 
a Bag i Sf 
re OF | - 


> Na Awe 
me~. < Mis 
- - — 


S ue ———ee ~ 
¥ a 

fog mene 

$8 

b P ane, * > a 

- 


ihe 3 ‘hh 






For the 


& 
q exacting needs 
of exacting 
instrumentation 
Gillen instrument pivots 
Se are precision-machined 
he ; 
g : from high grade carbon 
- tool steel, heat treated 
5 for glass-hard bearing 
me points, highly polished 


and ready for assembly. 


Write for complete information 
Samples /Sizes /Prices 


JOHN GILLEN COMPANY 


% subsidiary of 


STANRAY CORPORATION 


j 2544 South 50th Avenue 
“7 Cicero 50, Illinois 
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SCANNING 


AUTOMATED DAIRY 





Figure 1. Analog 
computer with 
digital readout 
solves ice cream 
mix formulas. 





Pushbutton Ice Cream Plant 


For the first time, one of the 
nation’s leading independent 
dairy producers has attained vir- 
tually complete automation of 
ice cream production — even the 
mix formulas are computer cal- 
culated! Since its installation 
over seven months ago at the 
Boston ice cream plant of H. P. 
Hood & Sons, the automatic mix 
system has operated with mark- 
ed success. 

In addition to the computer, 
the system, described as _ the 
most advanced in the 109-year- 
old ice cream industry, incor- 
porates 1) batch blending of all 
ingredients by coded punch 
cards, 2) graphic representation 
and centralized control of the 
entire mix process, including 
pasteurization, homogenization, 
and cooling processes, 3) auto- 
matic high-temperature short- 
time pasteurization (HTST) sys- 
tem, and 4) both automatic and 
manual operation of the clean- 
in-place (CIP) system. 

Planned by a Hood automation 
team and developed in collabo- 
ration with Minneapolis-Honey- 
well, the automated system has 
increased production capacity 
approximately 70‘: at the Bos- 
ton plant 


Figure 2. Operator inserts coded 
punch card into electronic reader 
at console. Note Pottermeter flow 
indication at upper right. 


In ice cream production, the 
important factor is the butterfat 
content the lower limit set by 
legal requirements; the upper 
limit set by simple economics. 
The other mix ingredients also 
vary in formula according to fla- 
vor, quantity, sugar content, etc 
Furthermore, the mix for a giv- 
en formula must be recalculated 
daily because of unpredictable 
fluctuations in the butierfat and 
nonfat content of the ingredi- 
ents. 

The analog computer (Figure 
1), separate from the control sys- 
tem, solves seven simultaneous 
equations to determine the 
amount of each ingredient re- 
quired for a given formula; it 
digitally converts this informa- 
tion into pounds on a coded 

(Please Turn to Page 28) 











You get parts 
interchangability 


with the BS 
“Universal” Controller 


* ON AND OFF »* PROPORTIONAL 


* PROPORTIONAL PLUS RATE 
* PROPORTIONAL PLUS RESET 
* PROPORTIONAL PLUS RATE AND RESET 


One Basic Controller 
Provides 5 Modes of Control 


What does this mean to you? With common. parts. 
inventory can be reduced. Delays and shut-downs are 
held at a minimum. Moreover. the design simplicity 
which makes the BS&B Pneumatic Controller “Univer 
sal” provides years of trouble free operation. 


Let our sales engineer show you the many advan 
tages of using BS&B Controlled Systems or write: 
BLACK. SIVALLS & BRYSON, INC.. Dept. 4-EHIL. 
301 N. Cincinnati, Tulsa. Oklahoma 


TULSA »« EDMONTON + LONDON « PARIS + THE HAGUE 


ASF Brack, Sivaiics s&s Bryson 
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Wough 


FLOW METERS 


for high accuracy 


CONTROLLING 
TOTALIZING 


and 


BLENDING 


Waugh Turbine Flow Meters provide out- 
standing accuracy and reliability in fluid 
processes where blending in precise ratios, 
batch control, or flow rate control is re- 
quired. Turbine flow meters have a 
linear output which simplifies totalizing, 
and maintains full accuracy in pulsating 
flow conditions. Accuracy is 2% of the 
flow rate over flow ranges as high as 
20:1, and even better over narrow ranges. 
Control devices designed for use with 
Waugh Turbine Flow Meters include solid 
state counters, totalizers, controllers, and 
complete digital blending systems to blend 
simultaneously as many as 20 different 
components. 

* Waugh Turbine Flow Meters occupy only 
a fraction of the space required for other 
flow meters of comparable accuracy. For 
example, a 4 inch Waugh Turbine Flow 
Meter, having an overall length of 10 
inches, and no larger in diameter than the 
pipe itself, will measure flows from 60 
to 1250 GPM, with an absolute accuracy 
of 2%, and a repeatability of better than 
0.1%. A complete flow control loop 
includes only three elements: a flow 
meter, a controller, and a control valve. 


FOR COMPLETE INFORMATION REQUEST 
WAUGH BULLETIN 114 


Engineering 
Representatives 
in Principa 
Cities 


WAUGH 
ENGINEERING 
COMPANY 


7842 Burnet Avenue, Van Nuys, Calif. 
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(Continued from Page 26) 
punch card for translation by 
the batch blending system. 

Once the coefficients are pro- 
gramed into the computer (it 
takes about 6 minutes), it only 
takes 50 milliseconds to solve the 
seven equations and arrive at the 
formula — over 20,000 times fast- 
er than a human calculation. The 
formula, accurate to within 
0.02% full scaie, is displayed on 
a digital indicator and manually 
coded on a punch card. 

The punch card, which also 
may be used for inventory and 
accounting purposes, is inserted 
in an instrumented console (Fig- 
ure 2), where it directs electron- 
ic equipment to control the flow 
of raw products from storage to 
blending tanks. Various ingredi- 
ents are mixed simultaneously. 

Pottermeter turbine-type flow 
sensors generate pulse trains di- 
rectly proportional to the quan- 
tity of liquid passing through 
them. These pulses drive total- 
izers, recorders, and other con- 
trols. When a flowmeter signals 
that a desired quantity of a cer- 
tain ingredient has been used, a 
contact opens to de-energize the 
pump and valves for that prod- 
uct. After all the contacts have 
opened, the batch is complete. 

Blending tanks are equipped 
with high- and low-level probes. 
If a tank becomes filled during 
a batching operation, the high- 
level probe shuts off all pumps 
from the raw product tanks, 
sounds an alarm, and lights an 
“Incomplete Batching” name- 
plate on the graphic console. This 
signals the operator to depress 
a pushbutton and correct the 
condition by manually switching 
to another blending tank. 


Figure 3. Graphic 
programing con- 
sole permits 
remote control of 
pasteurization, 
homogenization, 
cooling, blending, 
and in-place 
cleaning. 


Nine ingredient storage tanks, 
each of 2,000-gallon capacity, 
also are equipped with high- and 
low-level probes. 

In the event of low level dur- 
ing batching, the operator is sig- 
nalled to switch to an alternate 
storage tank (Figure 3). He may 
prefer to wait until the cycle is 
completed, at which time a spe- 
cial punch card can be inserted 
in the console to make up the 
deficient ingredient. 

The graphic console for cen- 
tralized control not only shows 
the levels in blending, ingredi- 
ent, and mix storage tanks; 
total flows; valve positions; and 
pump operations; it also includes 
an automatic CIP control and 
HTST system. 

The automatic CIP system ac- 
tually is five systems in one, 
each operating independently. 
All mix equipment is cleaned-in- 
place in five steps: 1. raw prod- 
uct pipelines, 2. HTST, 3. pas- 
teurization lines, 4. raw product 
tanks, and 5. mix storage tanks. 
Two solution tanks permit si- 
multaneous cleaning of any two 
steps. Normally, cleaning of 
numbers 1, 2, and 3 is performed 
at the end of each day’s batching 
operations, whereas numbers 4 
and 5 may be cleaned during 
batching. 

If a low level occurs in the bal- 
ance tank of the HTST system, 
water is circulated between the 
tank and the pasteurization unit 
until flow from the blending 
tanks is resumed. The automatic 
system has auxiliary controls for 
emergency operations. 

So it is that ice cream, the 
perennial favorite of young and 
old, has become one of automa 
tion’s latest conquests 











What simpler and more reliable actuating device can 
you employ in an amperage-voltage-frequency record- 
ing instrument than a d’Arsonval galvanometer . . . a 
trouble-free horseshoe magnet and a coil of wire? The 
same is true of the exclusive “recti/rite’® system . . . 
a simple, shock resistant trigonometric linkage that 
Straightens the arc described by the galvanometer 
metering arm, changing curvilinear motion to recti- 
linear motion. 

All the other “recti/riter” recorder features which 
contribute to this instrument’s multi-industry accept- 
ance and hardworking reliability are equally simple: 
The optional a-c or d-c drives couple directly with 
chart speed change gears to allow ten chart speeds; 
all routine operations and adjustments are performed 
“up front”; the non-corrosive, honed metal alloy pens, 
closed ink system, and large capacity ink well give 
you long, consistent writing performance. 


° TEXAS INSTRUMENTS 


INCORPORATED 


GEOSCIENCES & INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY * HOUSTON 6, TEXAS ¢ CABLE: TEXINS 


recorders prove what every 
engineer knows... SIMPLICITY MEANS RELIABILITY 


With all their simplicity and reliability, “recti/riter” 
recorders are offered in extremely wide and useful 
Basic Recorder Ranges- (Dual channel recorders offer 
combination of any two ranges): 
Two Cycle Pen Response 
D-c Milliampere Ranges ¥% ma to 100 ma 
A-c Ampere Ranges 0.25 Ato25A 
D-c Ampere Range ..100 mv for use with standard shunts 
Expanded Scale A-c Voltage Ranges 80-130 V, 
160-260 V, 320-520 V 
A-c and D-c Voltage Ranges 10 V to 1000 \ 
Frequency Ranges 50, 60, 406 cps 
Five Cycle Pen Response 
D-c Milliampere Range 5 ma 
Ask the TI engineer about customized recorders for 
your OEM applications. Don’t settle for any re- 
corder until you know all the facts on the complete 
“recti/riter” recorder line. 


The proved “recti/riter” 
recorder is a companion to 
the new “servo/riter’* 
recorder. 


***servo/riter”’ is a trademark 
of Texas Instruments 
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Midget Drum 
Has King-Size Memory 


A new magnetic memory drum so small that 
it can be held in the palm of a man’s hand — has 
capacity for 100,000 bits of information. The data- 
packed unit weighs only 6 ounces and is a develop- 
ment of the IBM Federal Systems Division re- 
search laboratory. 

The bits of information are recorded on the 
magnetic surface of the tiny stainless steel drum, 
which was designed for airborne computers. The 
drum, 3 inches long and 3 inches in diameter, can 
hold as much information as much heavier con- 
ventional units, 16 inches long and 4 inches in 
diameter, used on many larger earth-bound com- 
puters 

IBM engineers report that the miniature mem- 
ory device represents a new approach to drum 
design. The new drum is only a thin steel shell 
This construction was dictated by the need to 
withstand severe vibrations and shock. The shell 
design concentrates the drum’s mass at the surface, 
so that maximum strength and rigidity are pro- 
vided with minimum weight. This construction 


enables the drum to withstand stresses more than 


Learn the latest instrumentation techniques and see 
the newest equipment and hardware at the-ISA 
Winter Conference and Exhibit in St. Louis. Recent 
instrumentation developments and concepts in many 
industries and processes will be presented at stimu- 
lating technical sessions. Noted authorities develop 
the theme: /nstrumentation at the Crossroads. 
Thousands of executives, engineers, scientists, 
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MENT- AUTOMATION CONFERENCE 








The tiny drum spins 
at 6000 rpm and is so rigid that it is not affected 
even by the high frequency vibrations found in 
missiles 
Surrounding the 
frame on which miniature magnetic pickup and re- 
cording heads are imbedded in rectangular blocks 


15 times the force of gravity. 


rotating drum is a lightweight 


of plastic called slider bearings. These bearings 
slide over the surface of the drum on a cushion 
of air, staying only 100 microinches away from the 
drum even under the most severe vibration con- 
ditions. Total weight of the miniature drum as- 
sembly is 8 pounds, compared to about 235 pounds 
for conventional drum assemblies 

















CI ST. LOUIS, MISSOURI 
Jette PSO}! Hot 


technicians and instrumentmen will be in attend- 
ance to examine over 125 exhibits to be displayed. 
Plan now to attend, to exhibit. For further informa- 
tion write: 


AND EXHIBIT 


( SHeVraysre 


INSTRUMENT SOCIETY of AMERICA 
313 SIXTH AVENUE 
PITTSBURGH 22, PA. 
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New Bristol Velotron Low-Range Pyrometer, in use at Armstrong-Norwalk heating with consequent reduced product life. Applicability on organic 
Rubber Company, Norwalk, Conn., provides continuous accurate tem substances like rubber and also oxidized metals is outstanding feature 
perature control of rapidly moving tire retread stock, preventing over of new system 


new low-range radiation pyrometer measures 
temperature of almost any material 


Electronic Dynamaster* record- 0-200°F and other ranges to 1100°F. Direct reading charts, scales in F 
er. Round chart model. Strip or C. Calibrated interchangeable head units. Automatic built-in ambient 
charts also available compensation. Easy emissivity compensation. 


Just sight it and read it! No contact needed. And there’s a permanent tempera- 
ture record for file or engineering study. 

For the first time, Bristol brings the convenience, high speed and continuous 
accuracy of low range radiation pyrometry to a variety of substances and proc- 
esses never before amenable to this form of measurement. No matter what 
your process or product—whether it’s a web process, molded, conveyed, extruded, 
rolled, a flowing liquid or a stationary object—no matter what its color, the 
Bristol Velotron system will measure its temperature for you within the range 
of 0°F up to 1100°F. 

Charts and scales are direct reading, in degrees F or C, even on the lowest 
ranges. No laborious calibration runs, calculations; no curve consulting needed! 
And you get famous Bristol Dynamaster* recorder accuracy — proved in thou- 
sands of installations. 

Ambient temperature compensation is automatic, completely contained in 
‘ecorder unit (no third unit needed), and allows use in ambients up to 135°F 

A simple knob adjustment allows compensation for emissivity variations of 
target material under non-black body conditions. 

Interconnection cables are standard copper wire; no special, preselected lengths 
required. Write for complete technical data on this outstanding new Bristol con- 
tribution to industrial pyrometry. The Bristol Company, 129 Bristol Road, 

Radiation unit Waterbury, Conn. o33 one S Pat. Off 


BRIS ‘ OL. . for improved production through measurement and control 


AUTOMATIC CONTROLLING RECORDING AND TEl E EF N NSTRUMENTS 
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Slot in mounting plate (with swing-free cover) 
permits easy access to stroke adjustment. 
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Model 8010 mounted on spring-diaphragm 
actuator. Note compact design. 
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Schematic of air circuits. 
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Performance Data 


Open-loop Gain* — approximately 100 

Linearity — within + 1% of full stroke 

Repeatability — within 0.2% 

load Sensitivity — Output pressure 
change of 1.2 psi per 0.1% of full 
stroke offset 

Supply Pressure Effect — +1% of full 
stroke for +5 psi change from 20 psi 


NOZZLE BACK Pressure SB 


Combines high open-loop gain and closed-loop stability to 
give you Precise Positioning and Superior Dynamic Response 


@ Available for 3-15 psi or 6-30 psi valve spring ranges 


The new Masoneilan Model 8010 Electropneumatic 
Positioner offers optimum performance plus these design 
advantages: 

e A true positioner direct comparison of valve stem 
position with controller output signal provides dy- 
nz —_ res a accuracy not _ ainable You can now utilize the desirable characteristics of 
with transducer and pneumatic positioner combination. electronic control and obtain the power and smooth 


and for split-ranging. Standard stroke ranges *,”-3" 
and 2”-4”. Others available. 
@ Available with direct or reverse action and for direct or 


reverse actuators 


@ Electrical circuit easily adapted to a variety of con- 
troller output signals. 

@ Extra large stabilized magnet, plus efficient magnetic 
circuit, provides high force changes. 

@ Explosion-proof construction meets requirements of 
Class I, Division I, Group D. 

@ External stroke adjustment accessible without removal 
of cover no exposure of electric wiring. 

@ High capacity relay for fast stroking speeds. Relay may 
be mounted in any one of four positions to facilitate 
piping. 

Balanced beam permits installation of valve in any 
position without shift in calibration. 
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throttling action of pneumatic valves by using Masoneilan 
Electropneumatic Positioners. Full details on request 
Ask a Mason-Neilan representative or write direct 


EIR 

MASONEIL 

aR, RI 
NMiason-NEILAN 


Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, MASS., U. S. A. 


Soles Offices or Distributors in Principal Cities in United States and Abroad 
In Caneda: Worthington (Canada) Ltd., Mason-Neilan Division 
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HR-92 X-Y 
X-Y RECORDER 


Unconditionally 
Guaranteed For One Year 


$ a) 5° 


L 
C 


© Flat bed —Full Chart visibility 

© Unitized Construction 

Critically damped response 

© Clip-on pen — Interchangeable 
for multicolor traces 

e Standard 8/2 x 11 paper 


RUGGED “All Purpose’”’ 
X-Y RECORDER 


The HR-92 is a null-seeking servo-type 
plotter designed to draw curves in 
Cartesian coordinates on regular 812 
x11 graph paper. Control! panel has zero 
set and continuously-variable attenuator 
for each axis. Separate standby and 
power switches are provided. Two axes 
are electrically and mechanically inde- 
pendent. 


Amplifiers easily removed if servicing 
ever becomes necessary. Electrical 
connections all contained in two plugs 
for each amplifier. 

Each amplifier channel (including trans- 
former power supply) independent of 
rest of system. 

WRITE FOR: 

New X-Y Recorder Circular #792-4 
showing complete specifications and 
photographs. 


houston 


Taka al aal-1eh « 
corporation 


Box 22234 + Houston 27, Texas 
MO 7-7405 
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SCANNING 


NEW HARDWARE 





Figure 1. New 
thermowell ob- 
tains high velo- 
city steam temp- 
eratures free of 
stagnation, static 
errors. 


USN Develops New Thermowell 


For High-Velocity Steam 


For the past 10 years, central- 
station steam velocities have in- 
creased, along with higher steam 
pressures and temperatures, cre- 
ating a double problem: 1. safety 
of protection tubes; 2. errors due 
to the difference between stag- 
nation and static steam temper- 
atures. So the US Naval Boiler 
and Turbine Lab, the Bureau of 
Ships and the National Bureau 
of Standards jointly conducted 
research'. The thermowell de- 
scribed here resulted from 10 
years of development experience 


New Total-Temperature Well 
The assembly consists of three 
parts: a velocity tube, one or 
more thermocouple wells, and 
one or more sheathed thermo- 
couples. The velocity tube is in- 
stalled as a fixed beam and pierc- 
ed with two series of holes of 
different sizes 180° apart orient- 
ed with the larger holes facing 
into the flow (Figure 1). The 
steam flowing through the pipe 
enters these holes and is almost 


Superior number refer to similarly 
1umbered references at the end of thi 
paper 


completely stopped, converting 
most of its kinetic energy into 
potential energy. Thus, the tem- 
perature sensed by the thermo- 
couple is essentially the steam 
stagnation temperature. The 
dewnstream holes of the tube 
bleed off a small portion of the 
steam, improving speed of re- 
sponse to temperature changes 
by constantly replacing stagnant 
steam with steam from the flow- 
ing stream. 

Two factors permit reduction 
in the size of the tube: extension 
of the tube across the pipe in the 
form of a fixed beam gives it a 
high natural frequency prevent- 
ing failure due to fluid-induced 
vibrations’; and the holes in the 
tube make it subject only to the 
small difference between the 
stagnation and static pressures. 
Hence only the impact due to 
velocity need be overcome. 

The thermocouple wells are 
made in many variations and, 
since the impact due to velocity 
s absorbed by the outer tube, 
are required to withstand only 
the static pressure of the steam. 
Thus they can have a thinner 





cross section for fast tempera- 
ture response. 


Two installation methods 
normally are used: 1. with two 
thermocouples to permit cross 
checking; or 2. with a pressure 
tap replacing one of the thermo- 














Figure 2. The new total-tempera- 
ture thermocouple assembly. 


couples so that both the nearly- 
stagnant pressure within the 
velocity tube and its correspond- 
ing temperature can be obtained 
simultaneously. 


Laboratory Standards on con- 
structing and installing the as- 
sembly are available by request 
on company letterhead from the 
Commanding Officer and Direc- 
tor, U.S. Naval Boiler and Tur- 
bine Laboratory, U.S. Naval 
Base, Philadelphia 12, Pa., At- 
tention: Code 360. 


References 


1. “Measurement of ‘Femperatures 
High-Velocity Steam,” Murdock, ] 
Fiock, E. F., Trans. ASME, Vol 
Pages 1155-1161, 1950. 


“Power Test Code Thermocouple 
Wells,” Murdock, J. W., Trans., ASME 
Journal of Engineering for Power, Oct., 
1959, Pages 403-416 


Now... 
Robertshaw’s 
Expanded 
Line 
Provides 


CONTROL 
VALVES 


FOR 
ALMOST 
ALL 
FLUIDS 


We've stepped up our service in the vaive field... 
and whatever fluid you're controlling, there’s a good 
chance a Robertshaw precision-actuated valve will 
handle it. 


New features like our high-lift actuators, en- 
closed spring, and greater-area diaphragms .. . give you 
needed accuracy and serviceability, along with the rug- 
gedness, simplicity and economy you’ve always received 
from Robertshaw. 


Diaphragm and bellows actuators 

Two bellows areas—four diaphragm areas 

Reinforced Buna-N moulded diaphragm 

Single-seated, double-seated, three-way 

Quick opening, linear, equal percentage inner 
valves 

Choice of body and trim materials 

Union, screwed, flanged, welding ends 

Sizes 44” to 10” 

Pneumatic or hydraulic operation 


Complete specifications in Folder VU-762. Write today 


MR. CONTROLS 


Robertshaw-Fulton Controls Company 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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This DeZurik 
Control Valve 
has ALL the 


features you 
want ! 








2% 


Y SETTLE 


FOR LESS ? 


When DeZurik Control Valves, because of their resilient plug facing and eccentric action, 
shut dead-tight, why settle for even .1% leakage? When straight-thru flow permits higher 
capacity (a 1” DeZurik Valve has a flow coefficient of 33, a 3” valve 330, a 10” valve 3130!), 
why take less? When DeZurik eliminates stem leakage with a rotary stem seal kept under con- 
stant spring pressure, why accept even minute leakage to atmosphere? When DeZurik Control 


Valves feature manual operation provision as standard on all models, why pay extra for it? 


In short, when DeZurik Control Valves offer you all the precision, the versatility, the de- 


pendability you want and at low cost, why settle for less? 


For more details on DeZurik Control | /, fy DY-yAti-si203 


Valves see the DeZurik representative in 
(Oo) = 5 10)-F-Wa ey 
SARTELL, MINNESOTA 


your area or write for Bulletin 150. 
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... $575 to $1100 less with the new NLS 484 digital voltmeter 


MODEL 484 DIGITAL VOLTMETER 
semen sremae cnn ay ROT Be 


Here is the only 4-digit voltmeter to provide printer connection and automatic print control for only 
$2150 .. . the only digital voltmeter at this price to provide heavy duty plug-in stepping switches, 
snap-out readout, and simple single-package design. With plug-in NLS accessories it forms a host of 
automatic data logging systems. Performance? The 484 retains the basic design and quality con- 
struction of the NLS 481, the world’s most popular 4-digit voltmeter. Contact NLS for complete 
information on the 484 if you require 0.01% accuracy and printout at low cost. 


BRIEF SPECIFICATIONS: Accuracy +0.01% of full scale on each range .. . ranges: +9.999/99.99/999.9 volts DC, +99.99/999.9 
millivolts DC using NLS 140 Preamplifier, 9.999/99.99/999.9 volts AC using NLS 125B AC/DC Converter . . . input impedance: 10 
megohms at balance, 1000 megohms on lowest range by modification . . . automatic range and polarity selection ... balancing time: 
d sec., average ... internal standard cell for verification of calibration . . . simple conversion to ratiometer. 


Originator of the Digital Voltmeter 


o 2 
non-linear systems, UIC. = EX MAR (SAN DIEGO), CALIFORNIA 
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NO MORE COSTLY OVERHEATING PROBLEMS WITH 





) NEW LESLIE-EVENTEMP* REGULATORS 





This is more than a promise—it’s a money-saving fact! 
This is the temperature regulator that corrects overheating 
problems—before they get to the heater. A compact pilot 
design insures dependable, even-tempered control for 
storage-type heating or cooling. 


The Leslie-Eventemp is a single-seated, tight-closing 
temperature regulator. Its patented Leslie-Spiroflex* metal 
diaphragm provides long valve travel, long service life. 
This is the exclusively Leslie feature that makes the 
Eventemp a no-nonsense kind of regulator. 

Once on the line, it stays on the line. 


With the Eventemp, you can virtually design regulator 
downtime out of your system. Its rugged, low-cost 
temperature-sensing element unscrews in just moments 
for a range change or replacement. No messy gas fills or 
vapor pressure elements! No factory returns! The simple 
internal pilot has sensibly sized ports, and there are 

no close-fitting parts to act up. 


For capacity and application data on Leslie-Eventemp 


Regulators, write for Bulletin or contact your Leslie Engineer— 
he’s listed in the Yellow Pages under ‘Valves’ or ‘Regulators’, 


Leslie Co., 705 Grant Avenue, Lyndhurst, New Jersey 








A Leslie-Duomatics* regulate both temperature and 
pressure in a single regulator. For storage or 
instantaneous heater services with inlet pressures 
from 20-600 psig. 


B Direct-operated regulators for heating or cooling 
services in sizes ¥% to 1”. Handle pressure drops 


C Leslie air-operated temperature pilots operate control 
valves and air-loaded regulators in heating 


*Trade Mark of Leslie Co. 
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Renewable thermo-element— changes 
in moments. No messy filling 


NW no costly factory. returns 


Simple, knurled adjustment no need 
foryspecial tools or keys 
Calibrated adjustment available 


» 
x 


, 


en temperature sensing bulb — 


; easier, less costly to install 
Friction-free stem seal pressur 


seaiing with stem wiping 


action. Lant 





a 
— , 
— 
Single seated — tight closing 
és \ no temperature buildup on extended, . 
; ‘ no-loadeperiods 
) - j 
» y iil 
i 
Flanged or screwed end connections 
eer 
LESLIE-EVENTEMP Regulators are single seated in all sizes, !4°~4’. In bronze or iron, they handle inlet pressures up to 150 psig 


REGULATORS and CONTROLLERS 
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DALL FLOW TUBES 
Standard Models 


Extremely low head loss reduces 
pumping and transmission costs. For 
mainline metering of water, sewage, 
non-corrosive trade wastes and gas, 
and low pressure steam. Available in 
6” to 48” line sizes, pressures up to 
250 psi. Durable, accurate, easily in- 
stalled, low cost! 


DALL FLOW TUBES 
Plastic Insert Models 


Corrosion-resistant construction 

meters water, trade wastes, process 
chemicals, salt water, air and gases. 
Louw cost, light weight, short laying 
length, high accuracy, low head loss! 


DALL FLOW TUBES 
Weldment Models 


For specialized fluid measurement... 
metering petroleum, chemicals, gases 
or other process fluids at low or high 
pressures and temperatures. Strong 
weldments of wide variety of metals 
in many forms. 





POSITIVE CONTROL OF MATERIALS IN worion QD) 


difference in differential producers 


No single differential producer is “best” for all metering applications. 


Many factors influence the selection of the right primary element . 


fluid, desired accuracy, recovery requirement, capacity, upstream 
disturbances, etc. The difference between “average” and “best” metering of 
flows depends on a thorough evaluation of all pertinent factors. 


. type of 


B-I-F can give you better service on flow measurement than anyone else. 


We have done more of it. . 


. know more about it... 


and have the most 


complete line of differential producers. Unbiased recommendations are based 
on the most comprehensive, performance-proved flow application data 
available to industry. From B-I-F, you get “customized” metering to your 
exact application requirements at standard unit costs. 


For fast, competent help, ensuring maximum efficiency from your 
instrumentation systems through proper primary selection, contact B-I-F. 


Request Ref. No. 100-P5-A for full details. Write B-I-F Industries, Inc., 
553 Harris Avenue, Providence 1, Rhode Island. 


VENTURI TUBES 


For mainline metering, pump testing, 
engine testing, high accuracy test 
installations . . . water, sewage, air 
and other fluids. Feature high accu- 
racy, low head loss, constant discharge 
coefficient over wide flow range. 


VENTURI INSERT NOZZLES, Flanged 


For pump discharge, air conditioning 
condenser and chilled water loops, air 
to aircraft engines (production test 
work), and similar installations requir- 
ing high enduring accuracy. Insert 
design withstands severe thermal 
shock . . . pressures limited only by 
main pipe line. 


VENTURI FLOW NOZZLES, Welded 


Accepted standard for metering radio- 
active water in primary loops of atomic 
reactors, petroleum products in pipe 
lines, condensate lines, etc. Special 
tubes and nozzies suit all high pres- 
sure, high temperature or particular 
materials requirements 


industries 





BUILDERS-PROVIDENCE * 


PROPORTIONEERS + 


OMEGA 


METERS ¢ FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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SPECIAL VENTURI NOZZLES 


Specifically designed for metering of 
sludges, slurries and liquids contain- 
ing a high degree of settleable solids. 
Line sizes from 1” to 12”. Cast iron or 
cast steel body with bronze or stain- 
less steel trim. Single tap design 
adaptable to flushing and purging 
accessories 
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The U.S. Weather Bureau used a Honeywell Model 906B 
Visicorder Oscillograph to record directly this diary of 
a thunderstorm as it passed near the observation station 
on Mt. Washburn in Yellowstone National Park. 

As the storm passed, the Visicorder measured and re- 
corded 1) positive and negative electrical conductivity 
of the air, 2) the rate of ionization of air due to airborne 
radio-active particles and extra-terrestrial radiation, 3) 
the size and charge of individual raindrops, 4) the corona 
discharge current from an insulated tree and from a 4'x 6’ 
grass plot to determine current flow from the earth's sur- 
face to charge centers in the clouds, 5) times of camera 
exposure photographing cloud droplet size and electrical 
charge, 6) atmosphere potential gradient, and 7) time. 

The Visicorder made this and many other records on 
Mt. Washburn without the use of power amplifiers. This 
feature, plus the extreme portability of the Visicorder, 


made it the ideal oscillograph for use in these studies. 


Byron Phillips, U. 8S. Weather Bureau Scientist, monitors 
thunderstorm data as it is recorded by the Honeywell Model 


906 Visicorder. 





im weather research 





Recent Models of the 906 Visi- 
corder incorporate time lines ond 
grid lines and record up to 14 simul 
taneous channels of data 


The NEW Mode! 1108 Visi- 
corder with many automatic feo 
tures and the convenience of push 
button controls, is ideal for inter 
mediate uses requiring up to 24 
channels of data 


The Model 1012 Visicorder is 
the most versatile and convenient 
oscillograph ever devised for re 
cording as mony as 36 channels of 
data 


The Honeywell Visicorder is the pioneer, completely 
proven, and unquestioned leader in the field of high-fre- 
quency, high-sensitivity, direct-recording ultra-violet os- 
cillography. Here are some of the reasons why Visicorders 
provide the most accurate analog recordings available: 
constant flat response and sensitivity of galvanometers; 
grid-lines simultaneously recorded with traces to guaran- 
tee exact reference regardless of possible paper shift or 
shrinkage; flash-tube timing system for greater accuracy of 
time lines; superior optics for maximum linearity of traces. 

No matter what field you are in. . . research, develop- 
ment, computing, rocketry, product design, control, nu- 
cleonics ... the high-frequency (DC to 5000 cps) Visi- 
corder Oscillograph will save you time and money in 
data acquisition. 

Call your nearest Minneapolis-Honeywell Industrial 


Sales Office for a demonstration. 


Reference Data: write for Bulletins 1108, 1012 and HC-906B 
Minneapolis-Honeywell Regulator Co. 
Industrial Products Group, Heiland Division 


5200 E. Evans Avenue, Denver 22, Colorado 


Honeywell 
HI) Qudustrial Prodiiete- Qrowp 


FROM HONEYWELL yy DIAMOND JUBILEE PARADE OF PRODUCTS 
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WITH ASCO’S 2-WAY HIGH PRESSURE SOLENOID VALVES 


The ASCO Bulletin 8223 solenoid valve is a heavy-duty 
type designed for tight shutoff at high pressures. It is espe- 
cially suited to hydraulic applications, such as hydraulic 
lifts and elevators — and missile launching platforms. 


Features: 


@ Operates in any position 


@ Operating Characteristics: Pressures to 1500 PSI. 


Temperatures to 200°F. Pipe Sizes—'4” to 3%”. 


@ Low Power Consumption: Continuous Duty Coils 
rated 10 watts D-C; 10.5 watts A-C. 

® Standard, Watertight or Explosion Proof Solenoid 
Enclosures: May be rotated 360° for easy installation. 

@ Large flow capacity: Valve will handle air, gas, water, 
light oil and other non-corrosive fluids. Available nor- 
mally closed, valve features teflon disc and stainless 
steel magnetic parts. 


ASCO Vaives Aulomalic Switch Co. 


For Pressures to 3000 PSI: Modified designs are 
available, suitable for handling nitrogen, hydrogen and 
oxygen at temperatures to minus 350°F. Furnished in 4” 
to 1” sizes, valves can be supplied with explosion proof 
solenoids, and may be designed for operation on 24 volts 
D-C or other voltages as required. 

These all stainless steel valves are especially suited for 
use on missile ground support equipment. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


For Immediate Delivery . . . 
World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


ASUAG. 


52-H Hanover Road, Florham Park, New Jersey « FRontier 7-4600 
Automatic Transfer Switches e Solenoid Valves « Electromagnetic Controls 
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The 
Tragic 
Paradox 


EDITORIAL 





Prime Minister Nehru of India has said, “Conquering the physical world, man fails 


to conquer himself; this is the tragic paradox of this atomic and sputnik age.’ 


You may ask, “What does this have to do with me and instrumentation?” As major 
participants in the technological revolution, men who make and use instruments should 
be among the first to attempt to explore the new forces which are changing their ways 
of working and living. We should ask curselves if we are equal to the challenge of our 
new resources and knowledge. In conquering the physical world can we indeed conquer 
ourselves and engineer a society and form of government equal in time and scope to 
our physical conquest. How can we make te * ological advance our servant and not a 
master? There are many aspects to this hidden revolution in which science and tech 
nology bound forward, while our social institutions and forms of government maintain 
their rigidity. To many learned observers, these clash with an impact that is seriously 
frightening. Let's look briefly at a few well-known elements in the changing tide of our 
daily lives, conditions which seem to be slipping from our grasp and control, yet which 


must be reckoned with if we expect to improve our social order 


(1) The automobile has brought about a mass migration into the suburbs, and people 
don't live where they used to. For the first time in history old home-town ties are broken 
and families are separated. As young married couples tend more to live in different 
communities or regions, the social control of the larger kinship system is weakened, 
and acceptance of new ways of doing things is favored. (2) The prime labor force, 
between 20 and 64 years, will stay practically constant despite a rapid increase in our 
population to more than 200 million by 1975. This will mean a further increase in the 
employment of women, even with larger families. (3) Despite all the clamor, our 
solution of educational problems still suffers from apathy. Most teachers, those who 
transmit our culture and increasing knowledge from one generation to the next, are 
paid the same as unskilled workers. Not many years ago they enjoyed status, honor 
income and professional equality. Now they don't make enough to send their own 
children to college. (4) To this list we can add—the shrinking farm community, a 
steady decline in fresh water supply, the threat of an atomic war, the growing millions 
of people over 65 years of age, and the conformity of our middle class in the “society 


of the large corporation 


A problem which you and I can perhaps do the most to correct is the lack of 
communication between the scientific mind and the non-scientific, particularly che 
politician. It is bad enough that our complex society is operating under rules that were 
designed for the simpler horse and buggy days, but it is frightening that most of our 
politicians make policy decisions in scientific, technical and economic areas with 


lirtle or no experience in such matters 


The time has come in our civilization when our social order must be by design, rather 


than by chance. Men who can conquer the earth on which they live should be able to 


create a society with freedom and abundance for all 


Edstor 
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Instrumentation’s Role 


in Reactor Response 


by ALLEN C. PAULS, RICHARD 6G. OLT, 
RICHARD C. ROMANO, and 
JOHN S. STANTON 
Monsanto Chemical Company 


Dayton, Ohio 


In the study of a chemical re- 
actor's dynamic response, the instru- 
mentation for function generation 
and measurement plays a ‘'starring” 
role. Whether commercially avail- 
able or specially designed and con- 
structed, these instruments must meet 
strict performance requirements. 
Which types are used and how well 
they accomplish their purpose are 
two topics included in this treatment. 


46 ISA 


Journal 


IF SYSTEM ENGINEERING, by 


its d ‘signs for opumum performance, 


is to be successful in providing the 
benefit 


information 


greatest economic from a 


chemical plant, much 


about the dynamics of process build 


ing blocks (columns, heat exchangers, 


reactors, etc.) is needed. Present theory 


is not advanced enough to permit 
reliable predictions as to the dynamic 
behavior of process equipment; hence 
broad experimentation is required 
Relative to this need for experi 
mental study, a dynamic-response in 
vestigation was begun on two lab 
oratory-scale chemical reactors. One of 
these, a continuous-flow  stirred-tank 
reactor (CSTR), was a two-liter jack 
eted vessel having an internal cooling 


coil and a flat-blade turbine mixer. The 


Studies 


other, a tubular flow reactor (TFR 
was a jacketed 0.75-inch I.D. pipe 

The process variables affecting the 
performance of the reactors are the 
temperature, flow rate, and concen 
tration of the feed, as well as the tem 
perature and flow rate of the coolant 
The most important response variables 


are the concentration and 


t mpe ra 
ture of the process effluent 

Involved in the test procedure were 
frequency-response and transient-input 
techniques, each of which necessitated 
l) a device for creating time disturb 
ances in the input variable and 2) time 
recordings of the input and output 
variables. 

To realize these two objectives, it 
was necessary to purchase or develop 
equipment for generating sinusoida! 








and pulse variations in liquid flow 
rates and process stream temperatures. 
In addition, the transducers and re- 
cording equipment used in measuring 
temperature, flow, and chemical com- 
position had to exhibit a fast response 
to upsets, and an accuracy plus sensi- 
tivity greater than commonly required 
in process instruments. Figure 1 is a 
schematic diagram of the reactors and 
associated equipment. 

The disturbance-generation equi; 
ment had to be capable of providing 
pure sinusoidal wave shapes over ar 
adequate frequency range. The meas- 
uring equipment, moreover, had to 
perform continuously without any ap- 
preciable dynamic effects at system test 
frequencies; high sensitivity and pref- 
erably linear recording were additional 
criteria. 


Varying Temperatures 

The accuracy of the input tempera 
ture function strongly influenced the 
quality of the measured data. Varia- 
tions in input temperature (both feed- 
water and coolant) therefore were pro- 
duced by controlled electric heating 
of a constant-temperature feed stream, 
which was brought initially to constant 
temperature (within 0.05°C) by pass- 
ing it through coils immersed in 
stirred, thermostatically controlled 
water baths. The thermostat, a mer- 
cury-in-glass thermo-regulator, acted 
through a Fisher Unitized Control Unit 
tO minimize variations in bath tem- 
perature. This was accomplished by 
adjusting the voltages applied to both 
continuous and on-off heaters so that 
approximately equal on and off time 
periods resulted. As a further aid in 
maintaining close control, heat losses 
between the baths and the reactors 
were minimized by the use of nylon 
tubing and foam-rubber insulation. 

The electric heater, consisting of 5 
feet of bare No. 26 Nichrome wire 
(ceiled within a 5/16-inch LD. by 4- 
inch long plastic shell), was located 
near the reactor inlet. Use of a small- 
volume shell and nylon connecting 
lines minimized heat losses and at- 
tenuation of the input signal. Owing 
to the rapid heat transfer from the 
bare heater element to the flowing 
water, the variation in the element's 
resistance during upsets was negligible. 
Heat generation therefore was directly 
proportional to the square of the ap- 
plied voltage. 

To produce a sinusoidal temperature 
variation, it was necessary that the 


Figure 2. An electromechanical temperature-function generator. 


applied voltage be varied according to 
the relation 


E VPR, (1 + m sin ot 
where (0o< m1) 
E heater voltage 
P mean heater power 
R, heater resistance 
m fractional modulation 
angular velocity 
time 
Consideration of a number of meth 
ods for modulating sinusoidal fluid 
temperatures over the desired fre 


quency range, 0.0001 to 1.0 cps, led to 
the design and construction of an 


NORMALIZED INPUT TEMPERATURE 


ar Es — 
te) 0. 02 03 
TIME-FREQUENCY PRODUCT, txf , CYCLES 


electromechanical function generator, 
the performance of which could be 
established accurately from static meas 
urement. This generator (Figure 2) 
consisted of the following major ele 


ments 


|. a motorized variable-speed trans 
mission, which provides an input mo 
tion having a constant angular ve 


locity 77) 


a crank and slotted crosshead mech 
anism for converting angular motion 
to sinusoidal linear motion 


3. a square-root cam and follower 
which convert sinusoidal linear motion 


to square-root linear motion 


SIN (ft) 
EXPERIMENTAL 
POINTS 
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Figure 3. A comparison of the experimental 
input temperature and a sine function. 
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X=X_+L Sinwt 











V=Ve+AL sin wt 








Figure 4. Schematic diagram of 


i. a variable autotransformer, the out 
put voltage of which changes accord 
ing to equation (1). 

Linear-to-angular conversions were 
provided by racks and pinions on each 
side of the square-root cam. The over- 
all success of the generator design may 
be judged from the experimental ver 
sus theoretical temperature sine wave, 
shown in Figure 3 

In transient tests, step functions as 
well as cosine and square pulses were 
used. To generate a cosine pulse, a 
switching arrangement permitted sing 
le-cycle operation of the generator. 
Step and square functions however 
were generated by switching the power 
on and off manually. 


Varying Flow 
Sinusoidal variations in the flow of 


any reactor feed stream can be pro 


% 


the flow function generator. 


duced by the sinusoidal dispiacement 
of a piston in the feed line. The volume 
of the cylinder (Figure 4) may be 


written as 
V > + AL sin ot 


and a material balance around the 


cylinder gives 
dV 

where 
| volume of the cylinder at mid 
stroke 

cross-sectional area of the cylinder 

i. 

center-to peak stroke 

angular velocity 

time 

constant volumetric flow rate 


g volumetric flow rate from the 


cylinder 


Figure 5. Librascope sine-wave generator for varying the flow input. 
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Substituting equation (2) in (3) and 
rearranging gives: 
qo Gi AL w COs ot. (4) 


This indicates that the amplitude of 
the generated flow disturbance is the 
product ALw; therefore generating any 
given amplitude is merely a matter of 
selecting the proper combination of 
these parameters. If a constant ampli- 
tude is desired, the product AL must 
be maintained inversely proportional 
to the frequency w. 

For this investigation, a Librascope 
sine-wave generator was used (Figure 
5). Its specifications included: 


Jrequency range 
0 to 20 cps, continuously variable 
stroke 
0 to 1 inch peak to peak, con- 
tinuously variable 


Jorce on output rod 
5 pounds maximum 


Because the stroke range of the Libra- 
scope generator was so limited, it was 
necessary that ‘cylinders having 0.32, 
1.0, and 2.9 inch diameters be pro 
vided in order to maintain a constant 
value of ALlw over the entire fre- 
quency range. The largest cylinder, 
containing feed-line connections, was 
fixed to the generator, whereas “O”- 
ring-sealed cylinder liners, axially 
fixed within the large cylinder, were 
used with the 0.32- and 1.0-inch di 
ameter pistons. An easily removed “O”- 
ring-sealed cylinder head provides ac- 
cess for changing pistons and liners. 
The limited thrust capacity of the sine- 
wave generator necessitated low fric- 
tional and hydrostatic-unbalance piston 
forces. The frictional forces were kept 
low by the use of thin-lipped Teflon 
seals on the piston heads and point- 
contact Teflon slippers on the piston 
skirts; hydrostatic unbalance was re- 
duced by pneumatically loading the 
rod side of the pistons to a pressure 
slightly under that of the feed line. 


Temperature Measurement 


After a review of various tempera 
ture transducers, a small bead thermis- 
tor, Veco type 34A1, was selected for 
this application, because it was avail- 
able, and it exhibited fast response and 
high sensitivity. Some of its major 
specifications included: 

resistance at 25°C 

3500 ohms + 15% 
time constant 


1 second 
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PROBE TiP 





Figure 6. a,(left). Magnified view of the thermistor 
probe tip. b,(right). A typical thermistor probe assembly. 


resistance ratio (0° C/50°C) 


2 

dissipation constant in still air 
0.4 mw/°C 

minor diameter of bead 
0.014 inch 


As shown in Figure 6a, the thermis- 
tor was sealed in a glass probe, approx 
imately ¥-inch diameter by 4 inches 
long. The probe tip was approximately 
0.050-inch diameter by 0.25-inch long; 
wall thickness was between 0.005 and 
0.008 inch. After the lead wires (Tef 
lon-insulated AWG 30) had been stag 
ger-soldered to the bare thermistor 
leads, the resulting assembly was in 
serted into the glass probe. The bare 
thermistor leads and part of the bead 
were insulated with an epoxy resin, 
which was applied by a hypodermic 


between 25 and 70°C were used in 
the calibration procedure from which 
the resulting data were fitted, by the 
method of least squares, to the 
1 


equa 


t10n 


In R; 
where 
R; thermistor resistance 
I absolute thermistor temp 


A, B,C 


fitted constant coefficients 


that the 


The fit 
maximum difference between the ob 


was so precise 
served and calculated resistances typ 
ically was less than 0.01%. Each probe 
rechecked occasionally at 32.48 
0.005°C, the 


cahydrate transition point. When the 


was 


sodium sulfate de 


probe was tested in water, ‘its dissi 


refer to similarly 


Superior numbers 
at the end of thi 


numbered references 
article 


pation constant was found to be inde- 
pendent of agitation conditions; the 
value, 1.75 mw/°C, was approximately 
6 times the published value for still- 
air dissipation of the bead thermistor 

Each thermistor formed one arm of 
a Wheatstone bridge (Figure 7), the 
components of which were selected 
for either direct or alternating current 
operation. The d-c supply was a stand 
ard 1.5-volt, No. 6-size telephone dry 
cell, and the a-c supply was a 2000 cps 
oscillator, integral with the bridge 
output amplifier. Because either power 
source produced some self-heating in 
the thermistor, each was held constant 
at 1.5 + 0.05 volts (the bridge voltage 
used in calibration) and 
checked at intervals. Har- 
monic distortion in the oscillator out 


Although the 


thermistor 
frequent 
put was less than 1% 


bridges were operated unbalanced, they 


syringe. The resin was applied also 
around the protruding lead wires at 
the funnel end of the glass tube to 
form a seal and provide mechanical 
support. Note that the bead was not 
capsulated completely; a small air 
pocket was allowed to remain at the 
tip to improve probe response. A 
typical probe assembly is shown in oo 

LJ Aap rrr 


5000 N 


Prior to assembly, the thermistors 
-— 0.001 mf PHASE 


defects + CONTROL 


\ | 


1000 a 
“G.R. TYPE —* 
500 H 


Figure 6b. 


were examined for visible 
under a binocular microscope. After 
assembly, the probes were aged for one 
week by temperature cycling. Each 
cycle consisted of 8 hours at slightly 
above maximum operating tempera 
ture and 16 hours at room temperature 

Upon completion of the aging and 
preliminary testing, the probes were 
calibrated in a constant-temperature 
(within 0.01°C) water bath, the tem 
perature of which was measured by a 
platinum resistance thermometer and 
a Mueller bridge. Eight temperatures 


Figure 7. 
Schematic 
diagram of 
the AC-DC 
temperature 1000 a / 
bridge HELIPOT 
r ! THERMISTOR 
0 TURNS OR DECADE 
RESISTOR 
GR.TYPE SIOE 
1000 A / STEP 
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External View 





Looking Inside 





Typical Assembly 


Figure 8. An electrical conductivity cell. 


ere operated about the balance point 
[ypical temperature-recording 


fell in the range of 0.05 to 10°C 


spans 


spans in which the records were linear 
in temperature to below the limits of 
recorder resolution and precision. The 
nonlinear characteristic of the unbal 
anced Wheatstone bridge was com 
pensated for largely by the nonlinear 
resistance versus temperature property 
of the thermistor 

The cable for each thermistor probs 


terminated in a quick-disconnect Can 


non plug, enabling any thermistor t 
be connected to any one of four 


bridges. A General Radio decade re 
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sistor, used for bridge calibration, was 


terminated similarly 


Flow Measurement 


For measuring average or constant 
flow rates, rotameters were used; bul 
for measuring varying flow rates, a 
Foxboro integral-orifice, strain-gage, 
differential-pressure cell was used. Ac 
cording to the manufacturer's specifica 
tion, this cell had a frequency response 
that was flat to 20 cps — well beyond 
the maximum frequency of interes 
Flow ranges from 0.004 to 2.5 gallons 


per minute could be covered by using 


five interchangeable orifices. The cell 
had a sensitivity of 1.0 millivolr/vole 
at 120 inches of water, the maximum 


differential pressure 


Composition Measurement 


In tracer studies — designed to de 
termine the mixing characteristics of 
reactors without imposing the compli 
cation of simultaneous chemical re 
actions it is necessary to measure 
continuously the concentration of a 
tracer material (potassium chloride) 
in tne influent and effluent streams 
The methed of measurement chosen 


was electrical conductivity 


The requirements for such a con 


ductivity measuring system are 
[. continuous output 
(time constant of 


rapid re sponse 


the order of 0.1 second) 


3. high sensitivity (capable of resolv 
ing a 0.04% change in resistance or 


Composition ) 


}. insensitivity to changes in fluid 
cemperature 

5. small sample volume—in order to 
approach point-concentration measure 


ment 


For the system employed in this 
study, each conductivity cell (Figure 
8) consisted of a pair of 0.016-inch 
diameter platinum wires cemented into 
the throat of a Lucite nozzle. The 
electrodes were located 0.39-inch apart 
and, to reduce polarization effects, 
were platinized by the method of 


Creighton.~ 


The conductivity cell formed one 
arm of a 2000 cps a-c Wheatstone 
bridge, the unbalanced voltage of 
which was amplified and recorded con 
tinuously. Two factors made it neces 
sary to include temperature compensa 
tion in the bridge: the need to measure 
conductivity despite fluctuating fluid 
temperatures, and the notable 1.7% 
per °C change in electrical conduc 
tivity exhibited by potassium chloride 
solutions. To achieve this compensa 
tion, a thermistor was connected in 
parallel with a potentiometer in the 
bridge arm adjacent to the conduc- 
tivity probe (Figure 9). The tempera- 
ture sensitivity and total resistance of 





























this arm were determined by R; and 
R» respectively. Their correct settings 
were determined from the cell and 63 \ 
thermistor calibrations — 
Amplification and Recording a ag 
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Vibrating Wire Flowmeter 


by W. BRUCE MURRAY 
Civil Engineer, Water Department 


City of Long Beach, California 


The old problem of linearizing the 
output of such inherently square-root 
differential - pressure flowmetering 
devices as orifices, venturis and flow 
nozzles can be simply solved by 
capitalizing on a unique character- 
istic of a vibrating wire. That is, 
its frequency of vibration depends 
on the square root of the tension 
applied to the wire. A _ practical 
flowmeter using this principle, con- 


—— - —HIGH PRESSURE 


b | CONNECTION 










ADJUSTABLE YOKE 


ADJUSTABLE 


~~ BRIDGE SUPPORTS (2) 


CKUP COIL 


VIBRATING WIRE 


ELECTROMAGNET 


SLACK DIAPHRAGM 


LEAD WEIGHT 





LOW PRESSURE 
CONNECTION 


Essential parts of the 


Figure 1. 
vibrating wire flowmeter. 
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Extracts Square Root 


nected across the 42-inch orifice in 
the raw water inlet line of the Long 
Beach Water Treatment Plant, is 
not only indicating flow, but auto- 
matically controlling copper sulfate 
and chlorine injection. 


How It Works 
A HIGH AND A LOW pressure 


chamber (Figure 1) are separated by 
a pressure-sensitive diaphragm which 
also serves as a gasket. The steel wire 
is suspended from an adjustable yoke. 
Its lower end is fastened to the center 
of the diaphragm, from the under side 
of which a lead weight is suspended. 
The yoke height is adjusted to provide 
initial tension in the wire equal to 
the lead weight when the diaphragm 
is distended upward as shown. The 
portion of the wire which is free to 
vibrate depends on the distance be- 
tween the two adjustable bridge sup 


ports 


The wire is kept vibrating by the 
electromagnet, the pickup coil and an 
amplifier, as will be explained below 
Any pressure differential applied 
across the diaphragm will increase the 
tension in the wire. And the change 
in frequency of its vibration due to 
this increased tension is directly pro 
portional to flow rate — that is, the 
square-root relation between differen- 
tial pressure and flow rate has been 


linearized 


The lead weight serves two func- 
tions during zero-flow periods: 1. it 
prevents sag in the wire; 2. its mass 
is selected to just sustain vibration 


(reference point). 


In the actual meter (Figure 2), the 
high-pressure chamber is a clear plas- 
tic cylinder to permit observation of 
the wire. Electrical connections are 
brought out through a pressure-tight 
plug. The high pressure chamber can 
be filled with liquid or gas, depending 
on the fluid being measured. However, 
sealing pots must be used if the meas- 


ured fluid is corrosive or dirty. 


How the Wire Is Vibsated 


Figure 3 shows the electrical circuit. 
When the power supply is energized, 
a pulse of plate current from output 
tube Ve energizes electromagnet E 
which deflects the wire. This deflec- 
tion is sensed by pickup coil P which 
feeds a voltage into the grid of the 
preamplifier stage V,. By proper phas- 
ing of the electronic circuit, this sets 
up self-sustained oscillations in the 
amplifier and continuous vibrations in 
the wire. Note that coupling berween 
the amplifier output and input is 
solely through the vibrations of the 
vibrations are 


wire; if the wire 


stopped, Vz stops oscillating 


Part of the energy from the cathode 
of the second half of Vs is limited 
and clipped by the diode section and 
Ri;. This produces a uniform output 
signal throughout the whole frequency 
range, since the wire vibration varies 
as the square of the amplitude. Due 
to the 1.5 v cells (B and B) in the 
diode grounds, clipper output cannot 
exceed 3v peak to peak over wide 
ranges of signal output. The clipper 
section output connects to the base 


of unbiased transistor TR through 











switch SW, which produces square 
waves across variable load resistor Rj, 


is used as a 


Transistor TR, also 
second limiter and switch to provide 
pulses of charging current to Cs 
Positive pulses appearing across the 
base of transistor TR, effectively cut 
off the transistor so that the potential 
of the R-C network becomes that of 
the supply. Then Cs is able to dis- 
charge through Rj, and through the 
appropriate diode to the d-c output 
terminals. When a negative cycle of 
signals reverses the potential on the 
base of TR,, the voltage of the R-C 
network falls low value and 
Cs discharges to ground through the 


to a 


diode 


Readout 


A long time-constant meter placed 
across the output terminals integrates 
the algebraic sum of the unidirectional 
charging pulses to provide a steady 
meter reading which is a linear func 
tion of the input signal frequencies 
according to the equation 


$n FCl 


and Ey, (amplitude 
fixed by 


Since capacity ¢ 
of the charging pulse) is 
choice of capacity and the action of 
the limiting circuit, 7,, is a function of 
frequency only 
An additional 
nected directly to the cathode of 
second stage of V» by switch SW. This 


ourpul tap is con 


the 


tap provides convenient testing of the 


output wave form with an oscilloscope, 


Figure 


or by listening to the frequency with 
a loudspeaker or by connecting a more 
accurate frequency measuring device. 


The Background Theory 
The 


stretched in free space depends in- 
diameter d, 


resonant period of a wire 
versely on its length L, 
and the square roots of its density D 


and applied tension 7 


K 
aL | 


constant 


7 
1D 


where K is a 
For a wire of uniform diameter and 


density between two fixed supports 


a 


this flowmeter, wire 


7 
aD 


(1) 
In tension 7 
depends on the differential pressure 
across the diaphragm times diaphragm 
area plus the mass of the lead weight 


7 ApA + u (2) 
A fluid moving through the primary 
meter at velocity V forms a differ 
ential pressure (A p) in such a manner 
than 
K, V Ap 
where 
Ke 
volving the coefficient of discharge 
C,, and the acceleration of gravity. 
Since in equations (2) and (3) Ap 


a proportionality constant in 


is identical 
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Figure 2. Close up of the actual 
flowmeter. 
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3. Electrical circuit of the vibrating-wire flowmeter. 
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Figure 1. Schematic diagram of a typical analog servo. Chart records of Figure 6 were obtained from this circuit. 


Salvaging Data 


from Noise-Swamped Signals 


by DOUGLAS C. FOSTH and JOHN L. HARNED 
Electronics-Instrumentation Department 
General Motors Research Laboratories 
Warren, Michigan 


Formerly, inherent noise made easy and accurate sinus- 
oidal data recovery nearly impossible. Now, an analog 
computer technique, offering definite advantages over 
the older mechanical-electrical methods, salvages this 
lost’ information quite simply. 


IN THE ANALYSIS and evaluation of servo systems, 
analog computers are invaluable tools. The inherent noise 
in their ou tput signals usually is of little or no consequence 
however, when open-loop servo characteristics are being 
evaluated, the output signals at high frequencies become 
very small. Amplifying these signals involves amplifying 
the background noise also. In a typical servo model (Figure 

the many multipliers and high summing gains simply 
exaggerate the noise problem. At an input frequency of 
1000 radians per second, for instance, the signal-to-noise 
ratio is about 0.1 far too low for the recovery of output 
data, unless special techniques are used. Because these data 
are important, means were investigated for nullifying the 


noise in the output signal 
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Theoretical Analysis 


In the analysis of linear and nonlinear system character 
istics, a sinusoidal forcing function frequently is used. This 
causes the output to assume the shape of a sine-plus-cosine 
wave, with or without harmonics, depending on whether 
the system is linear or nonlinear. First, examine the linear 


system 


The recovery technique as used with a linear model is 


analyzed by using the trigonometric identity 
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NOMENCLATURE 
Fourier expansion coefficient 
Fourier expansion coefficient 
Amplitude of the nth harmonic 
| Output voltage 
Eo) tue ; - al D-C output voltage 
f Random noise function 
Constant known input magnitude 
Damping factor 
Phase-shift angle 
Frequency in radians per second 
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+ f,(¢4)Ki X sin (wt + ¢) 
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Assuming that f,(¢) is a random noise, then E, | 
Mechanical-Electrical Techniques 

Knowing Ki, C; can be determined. There are two hardware systems presently being used fo! 

Next, examine the nonlinear system data recovery when a sinusoidal forcing function is em 

ployed. Both are mechanical-electrical systems involving 


equipment not ordinarily available on an analog computes 


One such system is shown below 


The problem presented by the nonlinear system pertains 
to the harmonic content of the output waveform. Th« 
amplitude of the fundamental frequency, however, is used 
extensively. Examination of the output signal shows 


A, sin t- B, cos « t 


as the fundamental. This can be rewritten to give 
Warttmeter 1, using the sine wavy 
the X coordinate, and wattmeter 


; 


C, (COs @ SIN ow, + SIN @ COS wy, 7 g : 

as a reference, gives the Y coordinate I 

This can be verified readily by examining the signal. The 

which equals C, sin (w)/ + ) where ; ; 
NOse¢ signals, if assumed be random, average ZCT¢ 


Examination of the desired output Component shows 


and Pp tan 


From this, the same technique as applied in the lineat 


system is used to extract the data 


——— 


NONLINEAR 
MODEL 


Figure 2. Schematic diagram of the analog test circuit 
from which the traces of Figure 4 were obtained. 





Le 2 
1 | K; sin (yf + 1) Co sin (wot 


| K,; sin (w;t + 1) Cs sin (wef 
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Then examine the products of the output and the refer The second method, proposed by Cornell Aeronautical 
ence signals Laboratory is shown below.* 
coy eg en oy ee 
ee ee I ne BD ee wet wom nr 
i] 1n ( m~l(wit)COosd Cy Stn(w,t)COS( wt) sim b = | | ] i —_ | | 4 : 
9 ‘oe. 
‘ey el eee 
» ome | nts 
( 2 Pa ell ener 
> Cy S12 wf) COS( wm tl) Sin bd (10) [a cecilia 
It is used to obtain strain-gage data from noisy signals 
The regulated motor is driven at a speed corresponding to 
( , C, cos(2wit ob the frequency of the desired reference; and the resolver, 
C; sin(wt)cos(w t)sin b : 
2 . ~s connected to the motor, then essentially multiplies the 
(11 output by the sine function of the desired frequency. This 
approach uses the Fourier method also. An R-C network 
} C, sin(wit)e wit db C, cos*(w t)sin b filter attenuates the sine waves and passes only the d-c 
§ signal 
The two systems described are of the mechanical-elec 
Cit SIND OO ay j 13 trical type and, therefore, are not adaptable readily to an 
972 of) COS wh) COS © ¢ ai : / 
analog computer. The desired output characteristics, more 
over, are not obtained easily from the circuits. In addition 
, the first method involves hand calculation, and the second 
: C, sin(w,t)cos(w t)cos b does not adapt to phase-lag measurements. 
' (14 By using trigonometric identities and ideas from bot/ 
the foregoing methods, the analog computer system was 
. , : conceived 
These products, representing a d-c signal on which are 
uperimposed sine and cosine waves, can be read on the Analog Computer Technique 
wattmeters. After the necessary plot is made, the amplitude In this technique (shown below), the phase shifter 
nd phase shift can be calculated. This method, however, posed the most difficult problem. It was solved by using 
es require hand calculations the trigonometric identity 
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*Moment of Inertia Tester, by Charles H. Hutchinson, Cornell 
Aeronautical Laboratory, In Buffalo, N.Y Report No 
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sin (wt + o) = sin wt cos d + COs wtf sin ¢. (15) 
Sin (wt) and cos (wt) are obtained from the oscillator, 
whereas sin @ and cos # are obtained from a servo-driven 
resolver. By placing these functions into multipliers and a 
summer, the desired phase-shifted function is obtained 


Theoretically, the Fourier analysis of the output verified 
the method. Again, assume that the output is represented 


by the following equation 


A, + A, Sin oy 


B, COS wl -— B. cos we 


If this is true, the output is represented also by 


» SIN Coot 


Multiplation of equation (17) by K 


yields the d-c level 


This d-c signal equals one-half the amplitude of the 
output, plus imposed sine and cosine waves mixed with 
noise. The a-c can be filtered out, leaving the d-c signal to 
represent the output. The circuit is such that the phase 
angle can be determined by either of two methods. The 
first method involves realizing that the output amplitude 
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Figure 4. A typical chart record at 100 radians/ 
second for the circuit of Figure 2. Note that dis- 
turbances have very little effect on the A, trace. 


changes on either side of this maximum point, however 
small, and it is difficult to determine the exact location of 
the coinciding phase angles. Using an alternate approach 


the second method calls for the phasc angle to be SO as U 


will be maximum when the phase angles are identical. The ero the output. When this is accomplished, the phase 
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Figure 5. Curves 

show response of the —— 1 
servo model in Figure 10 50 100 
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input function. 
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Figure 6. A typical chart record of the variables 
in the unknown servo model of Figure 1. 


ingle 1) from the actval angle. This is evident because 


the procuct of sin (wf + ) times Cos (wt +- 
which is zero. The slope through zero is steep, thus facili 
fast and accurate determination of the phase lag 
} 


This method is theoretically sounc 


Accuracy Evaluation 


lo verify the correctness of the circuit, a known physical 
lel of a low-pass filter was rested. The model, shown 
ibove right, had a cut-off frequency of 10 radians per 


lamping ratio 


, 4) 


Figure 2 is a diagram of the complete test circuit, in 
cluding the oscillator and the phase-shift equipment. The 
test results from data, taken over a range of 1 to 100 
radians per second, are plotted in Figure 3. Note that the 
correlation between calculated and computer data is ex 
tremely good 

Figure + represents a typical chart record of the system 
shown in Figure 2, operating at 100 radians per second 
The disturbance imposed on the output signal is represented 
by two different types; the first is a 375 radians-per-second 
square wave and the second, a d-c offset, equal to 40 times 
the ourput signal at 100 radians per second 

Ir is evident from an examination of the chart record 
that an evaluation of the output signal is impossible. On 
the other hand, however, the A, trace shows very little 
change in effective value as a result of the disturbances 
Also included in the chart record is a trace of the phase 


angle , to facilitate examination of this variable 


Application 


After tests verified the accuracy of the method, the 
servo model, shown in Figure was tested. The resulting 
open-loop response plot for the model is shown in Figure 
Until the recovery system was used, it was impossthle 

ycate the data points for the plot. Figure 6 is a typical 
record of variables in the system of Figure 1, operating at 
100 radians per second. The input-signal trace shows a con 


stant magnitude of 1 and the phase shift ¢, a 90° lag. Ex 





amination of the output velocity, which has a magnuud 
about 40, indicates the noise on the signal. The / trace 
has a 2 to 1 reduction, owing to the scaling of the circuit, 
and shows 16 for the output magnitude. Note that it is 
virtually impossible, considering the noise on the signal, 
to obtain the phase-shift correlation between the input 
and output. 

Obviously, the data recovery system was necessary in 
obtaining the data for the plots of Figure 5. It successfully 
stripped away the unintelligible noise to record the other 
wise “hidden” useful information 
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Table I: The 
survey showed 
these applications 
of pH in 81 pulp 
and paper mills. 








EST 
EXISTING tNSTALLATIONS 
APPLICATION 
pH) 


Responses Installations Responses 
Paper Machine Furnish 
Raw or Boiler Wtr. Trtmnt 


c) Other (See Table II!) 


162 
4 


Bleach Plant Caustic Stage 
Cooking Liquor Preparation 
White Water Clarification 


Bleach Plant SO. Stage 
Condensate Purity Monitor 
Waste Treatment 


Black Liquor Recovery 
Lignin Recovery 
Digester Cooking Control 


TOTALS 


4 number po € 


cation oniy, and 


oj Te 


FUTURE 
INSTALLATIONS 


Installation 


48 








Survey Reveals pH and ORP 


Uses in The Paper Industry 


by JAMES T. DYKES (ISA Member) 
Instrument Engineer 
Howard Smith Paper Mills Ltd., 
Cornwall, Ontario 
and THOMAS J. KEHOE 
(ISA Senior Member) 
Electrochemical Supervisor 
Beckman Instruments, Inc 
Fullerton, California 


One hundred and ten US and 
Canadian pulp and paper mills were 
surveyed fo learn how many pH and 
ORP instruments they have and what 
they use them for. An astonishing 
total of 18 different applications 
were discovered; over half the exist- 
ing installations are on closed-loop 
control! 


IT HAS BEEN estimated that the 
pulp and paper industry is the leading 
and most widespread user of con 
tinuous hydrogen-ion concentration 
(pH) instrumentation, 
20% of all US industrial pH instal- 


lations. Certainly, one or two process 


with about 


applications would not warrant such a 
large use; rather, as this article will 
reveal, there are no less than 18 uses 


for pH measurement in the pulp and 


paper industry! Likewise, uses of 
potential measur 


broad; the 


idation-reduction 
(ORP) 
pulp and paper industry likely has the 
of ORP 
US industry 


ment have been 


majority installations in all 


It is a tribute to the pulp and paper 


industry that it also has led for several 


years in the use of pH and ORP for 


closed -l Op process control cionnaire it 


respondent 
THE SURVEY a Meal 


nber of 


To gain as many facts as possible on 


cation 


existing pH and ORP installations 


single-page questionnaire was sent to Eleven 


about 110 US and Canadian pulp and 


were listed 


paper plants, requesting them to sup 
ply specific application information 
The 81 were 


responses (73 percent 


problen 5 


inion 


in 


then 


tollow 


data on 


Was 


1] 
uations 


f 
I 


1 


1 
ASKCaA Uf 


wn 


try pH and ORP applica 





EST 
EXISTING INSTALLATIONS 


nstallation Responses 


Responses 


APPLICATION 
ORP 
Bleach Plant Chlorination 21 ( é 
Bleach Preparation 
CIO. Residual Destruction 
Oxidation Pond Monitoring 


TOTALS 





FUTURE 
INSTALLATIONS 


Installations 





Table II: These 50 ORP installations are used in 36 


~ 
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mills. 

















EXISTING EST. FUTURE TIME/WEEK/UNIT NO. OF PERCENT 
INSTALLATIONS INSTALLATIONS Hours Minutes | RESPONSES OF TOTA! 
APPLICATION 
pH Responses Installations Responses Installations 0 0-15 4 6 
14 24 
a) Zinc Hydrosulfite for Grndwd. Bleach 1 1 = — ° 20-30 ~ 
b) CIO, Bleach Preparation 1 3 0 35-45 6 
c) Bellmer Bleaching 1 1 - — 0 60 19 31 
d) Brine Trtmnt. for C!, and NaOH Prod 1 4 — 0 75-90 6 10 
e) Groundwood Grinder Shower Water 1 2 - -- 2 0 4 6 
f) Parchmentizing Neutralizing Wash 1 3 1 1 
2 30 1 2 
g) Felt Shower Water } 1 3 0 3 5 
h) Latex Compound Make-Up 1 1 i 3 20 , 2 
i) Special Pulp Washing 2 4 1 1 
) 0 1 2 
j) Unbleached Kraft Acidification 1 ] 2 
k) Yeast Plant Fermenter ] 2 _ —_ 8 0 
TOTALS iB 32 3 3 TOTALS 60 100 

















Table II: 
dition to 


applications.” Under this “other” space, 


respondents wrote in 11 specialized 
pH applications. Four general ORP 
applications were listed in the ques 
tionnaire 

We requested also, under a separate 
heading, that respondents list all antzc 
ipated or possible future applications, 
to indicate any trend toward more 
stringent or unusual requirements 


And 


que sted an 


finally, our questionnaire re 


estimate of the mainten 
ance time required per week for each 


pH or ORP installation 


Typical Pulp & Paper 
Applications 

The check list of 11 
] 


pH applica 
tions and the responses obtained are 
shown in Table I. The responses reveal 
existing and 


lividual installations, plus 


both the applications 


yer OF 1m 


nul 
an estimate by the respondents ot 
future pH and ORP installations for 
each application 


It is obvious able that Paper 


Machine Furnish is the predominant 


application. Of the 81 respondents, 69 
85 percent) claimed that they employ 
continuous pH (and/or ORP) 


12 do not. This data also implies that 


whil« 


an average of 2.65 machines per plant 


are sO equipped among those using 
I 


continuous pH 


Future Applications 


It is interesting to note that re 


spondents singled out three applica 


tions where they expect their future 


installations will exceed the number 


IW CXISTS These are 
Cooking Liquor Preparation 


Digester Cooking Control 


W aste¢ Treatment 
In view of the interest and activity 
lisplayed in the first two subjects, it 
60 ISA Journal 


These 11 “special” pH applications were discovered in ad- 
the 11 “standard” applications listed in the questionnaire. 


is not surprising that the desire to 
monitor these processes with continu- 
ous pH is increasing. Already, many 
groups have used pH on pilot plant 


145 Elec 


trode and measurement problems due 


digesters experimentally.> 


to the high temperatures involved 
gradually are being overcome. It is to 
be expected that waste treatment in 
stallations will increase because of the 
growing need for water-pollution con- 
trol 

Table II presents a similar review 
of responses, but concerning ORP ap 


plications. 


Specialized Applications 


In addition to the 11 “standard” pH 
applications listed in our questionnaire, 
some respondents added other specific 
applications which are used in their 
plants (Table III). 

Admittedly, some of these applica 
tions could be included in our “stand 
ard” list of 11. But, they are shown 
separately in Table III since the re 
spondents listed them in the “other 
application category, probably for good 
reason. Thus we can state that at least 
18 specific pH applications exist in 
the pulp and paper industry — a truly 
phenomenal array. In addition, 4 major 


ORP applications are prevalent. 


Survey Summary 

In summary, 81 respondents indi- 
cated that 69 plants use pH and ORP, 
and that a total of 365 installations 
exist, an average of 5.29 installations 
per plant. Seven plants had 10 or more 
systems. One plant reported 18 instal 
lations, 16 cf these being automatically 
controlled systems. Two hundred and 
two pH or ORP systems are used for 
automatic control — slightly better 


than 50%. Compared to other indus 


Table IV: Estimates of maintenance 
time required weekly per pH unit. 


tries and applications, this 1s a very 


high percentage. 


Maintenance Average: 
One Hour/Week 


The time spent: on maintenance of 
pH and ORP installations varies from 
plant to plant in a dramatic fashion 

from 15 
i8O minutes! However, our 


minutes per week per 
system to 
questionnaire was not sufficiently spe 
cific, so there is a doubt whether or 
not the typical respondent was refer 
ring to the sensing element only or to 
the entire system which might include 
recorder, controller, feeder, etc., in 50 
percent of the cases. Obviously, the 
8 hour/week maintenance record in 
the case of one plant represents an in 
tolerable situation demanding some 
form of corrective action. Such a sctied: 
ule might be due to electrode coating 
difficulties, electrical problems, or in 


herent control weaknesses 


The broad spread of maintenance 


estimates is illustrated in Table IV. 


It can be calculated that 30 percent 
of the existing installations require 30 
minutes or less per week maintenance 
and 72 percent require one hour or less 
per week. Five percent (three replies) 
require from 3 to 8 hours per week 
The 
quired, based on the total, amounts to 


average maintenance time fe- 
| hour and 15 minutes. Twenty per 
cent of this average figure is caused 
high 5 
An average of about one hour 


by the percent mentioned 


above 
per week per unit would perhaps be 
the most realistic figure. This might 
compare to the maintenance require 
traditional instru 


ments of process 


ments — flowmeters, «ecorders, level 
indicators, etc., assuming that preven 
tive maintenance shares equally with 


required maintenance 





TYPICAL pH AND ORP 
INSTALLATIONS 


Many respondents (25 percent) in 
cluded sketches of their specific sys- 
tems. Some fit into a standard pattern 
that can be shown in one common 
sketch. 


Paper Machine Furnish 


Figure 1 illustrates the typical con 
figuration usually found for the paper 
machine furnish application. One in 
stallation® involving the measurement 
of the flow from the re-pulper at the 
save-all discharge was plagued with 
the typical electrode-fouling problem 
This was resolved by providing a wire 
screen-covered “window” at the bend 
in the pipe as it turned from a down 
ward vertical to horizontal plane. The 
location of the “window” provided 
self-cleaning of the screen and suffici 
ent filtrate passed the screen to provide 
a sample to a weir box directly under 
the pipe. An immersion assembly was 
located in the box and it, in turn, 
actuated a controller feeding lime 
slurry into the re-pulper 

Another ingenious sampling method 
was described by Adam‘ wherein “a 
small incline wire is used to separate 
a continuous sample of white water 
from the mixed stock as pumped to 
the machine chests. The pH electrodes 
(are) immersed in this white water 
the pH controller adjusts a lime slurry 
valve for pH control.’ 

Knudson* reported their method of 
controlling the furnish by splitting 
the 3 to 15 psi air signal from the 
pneumatic controller so that the 3 to 
9 psi range operated the caustic con 
trol valve from open to full closed 
while the 944 to 15 psi range operated 
the alum control valve. This type of 
control has been described in detail 
by Rankin® and can be very useful if 
properly engineered 


Raw Water Treatment 


Figure 2 shows a raw water treat 


ment facility at the same plant*. The 
raw water is controlled automatically 
to a fixed higher pH level by the addi 
tion of caustic solution. The alum then 
is added by a manually controlled 
pump. The duration of alum is con 
trolled by a flowmeter measuring the 
total quantity of water. The treated 
water is discharged to settling basins 
Mittelsteadt'® de 
scribed a somewhat similar control 


for clarification 


system, but with activated silica added 
manually in place of the alum for 
clarification of the raw water 
Lambeck"! described an application 
wheréin the wash water on the sheet 
was sampled by means of a doctor 
blade diverting the water into an elec 
trode flow chamber. The output from 
the amplifier drove a recorder-con 
troller to actuate a pneumatic control 
valve admitting ammonium hydroxide 
solution to maintain the optimum pH 


within the wash water 


Chlorine Bleach 


Figure 3 illustrates what might be 
considered as a typical chlorine bleach 
control system employing ORP, and 
was described by Renault'*. Numerous 
variations probably exist, depending 
upon the process and pulp involved 

After reviewing the variety of ac 
tual applications, as evidenced from 
the survey results, one wonders how 
many additional applications exist 
within the pulp and paper industry 
The 110 plants contacted are only a 
portion of the total. At present, other 
more-sophisticated stream analyzers are 
just beginning to be used as the sens 
ing elements for automatic closed loops 
in other industries. Yet, it is obvious 
that the paper industry has long ago 
effectively employed such control by 
means of pH and ORP. Due to the 
nature of their products, measurement 
of the streams can be most difficult 
The ingenuity that has been displayed 
by so many people would provide 


another interesting subject for review 
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4. Rankin, R. \ A pH Contro 
lem in Waste 
P. 196 June, 19 


lreatment 


Mittelsteadt, O. R 
ter, Power, and Paper 


Rapids Wisconsin 


Lambeck, I KVP Di 
and Co Parchment 


Renault, H 
Ltd., Chandler, Quel 


Acknowledgment 


I he uthe thank the many contrib 
that time and space had 


h j 


tors ind 


cknowledg 


permitted 


ment 


November 1960 








ENGINEERS’ NOTEBOOK NO. 


59 





Nomograms: The Easy 


Approach to Meter Dynamics 


by A. L. NYLANDER 
Electric Instrument Engineer 
General Electric Company 


West Lynn, Massachusetts 


Here is a unique, simple method 
for presenting the significant char- 
acteristics of D'Arsonval-type meters 
by the use of nomograms and graphs. 
Not only is it of interest to instru- 
ment users; but it is of very practical 
value to designers as well. 


which an in 


MANNER in 


respt ynds gene rally 


THI 
strument pointer 


determines the speed and ease with 


Response characteristics of the per 


manent-magnet, moving-coil instru 
ment are especially important, because 
this type of mechanism is the most 
universally used today for electrical 
measurements. Shown schematically in 
Figure 1, this d-c mechanism often is 

D’Arsonval instrument, for 
D'Arsonval, who in 1851 in 


its ‘suspensic n “type predecess« or 


called a 
Arsene 
vented 
It consists of a permanent magnet, the 
links the turns of a 


flux of which 


rotatable, spring, "estrained coil. See- 


ing that the magnet flux density is 


uniform over the angle of coil rota 


tion, the restraining torque increases 
directly with this angle 
D’Arsonval 


ment long has been used for the basic 


Although the instru 




















which readings can be taken. Some measurements of direct currents and 
times it even determines the nature voltages, it remained for the ‘elec 
of the measurement (sound level in tronic age” to focus, attention on its 
dicators) inherent sensitivity, which enables as 
\ 
PIVOT 
BEARING Fg 
SOFT-IRON RETURN ‘A PERMANENT 
PATH FOR FLUX _ MAGNET 
™ rs 
/ 
/ 
UPPER CONTROL |! 
SPRING -— o 
J Figure 1. 
Schematic 
diagram of a 
permanent- 
magnet, 
f moving -coil 
instrument 
y mechanism. 
we y \ — 
\ SOF RON POLE 
‘ ACES ON MAGNET 
URRENT-CARRYING LEADS ‘ 
TO CONTROL SPRINGS : 
MOVING CO \> 
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lictle as a millionth of a watt to drive 
the pointer to full scale, a distance of 
three inches or more. This, plus its 
flexibility of design, have brought it 
into wide use as an end device for 
other measurements in almost unlim- 
ited circuit Used in elec- 
tronic circuits with such components 
as diodes, transistors, rectifiers, photo- 
cells, and thermocouples, the instru- 
ment can be made to indicate a variety 
of electrical and physical parameters, 
including watts, vars, frequency, tem- 
perature, illumination, radiation, sound, 
RPM, vacuum, and many 


variations. 


thickness, 
others 


Dynamic Properties 


During the course of many meas 
urements, it is necessary to know one 
ur more the 
ax.ount of pointer over-travel, the time 


characteristics, such as 


eguired for the come to 


or the time for the pointer to 


pointer to 
rest, 
attain a particular deflection. This is 
true particularly for VU and similar 
volume level indicators used for moni- 
toring in tape-recording, broadcast, 
ind =communication 


the complex and aperiodic waves to 


systems, where 
be measured require control of the 
instrument's speed and damping. It is 
true also in X-ray control equipment, 
in which dosage may be indicated by 
the ballistic response of an instru 
ment. Other applications that warrant 
a knowledge of the instrument's dy 
namics are in the use of electro-limit 
gages, test kits, and in industrial op 
erations in which the reading of an 
instrument is geared to a production 
cycle, therefore necessitating that the 
pointer come to rest rapidly. 
Because it is readily possible to use 
a variety of coil windings, restraining 
torques, movement inertias, and elec- 
trical circuits, the dynamic charac- 
teristics can be made to vary widely. 








D-C 


Gimenar Ge 








Figure 2. Excursion band of the 
pointer with a. 3% overtravel, 
b. 40% overtravel. 


As these different design elements 
are employed, various conditions of 
damping may result. If the instrument 
is underdamped, the pointer travels 
beyond the correct reading temporari- 
ly, and then it oscillates with ever- 
decreasing amplitudes until coming to 
rest. If the instrument is criticall) 
damped, the pointer moves rapidly 
to the correct indication without per 
ceptible overtravel or oscillation. Fi 
nally, if the instrument is overdamped, 
the pointer does not overtravel at all, 
and it takes a long time to reach the 
correct indication. Actually, the more 
closely the pointer approaches the cor- 
rect reading, the more slowly it moves 


Common Criteria 


Most commonly, instrument dynam 
ics are specified by damping factor 
and response time, two trade standards 
defined in the American Standards 
Association publication C39.1. 

Damping factor is the ratio of the 
steady-state deflection to the amount 
of overtravel (both measured in me 
chanical degrees), when the instrument 
is energized suddenly to produce mo- 
mentary full-scale deflection on the 
first upscale excursion. Values for this 
factor may run from infinity (for 
critical damping) down to unity (for 
no damping), but they seldom go be 
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Figure 3. Nomogram of % critical 
damping versus % overtravel. 


low 2.5, or 40% overtravel. This latter 
condition is illustrated graphically in 
Figure 2b 

Response time is the time required 
for a suddenly energized movement 
to travel from rest, through any over- 
travel excuisions or oscillations, to a 
point where it settles down within a 
specified percentage of the final read 
ing. For small panel instruments it 
usually takes 4 to 1% 
tle within 1.0% of the final value 


Sect nd to set- 


It is interesting to note in Figure 5 
that this response time varies widely 
with the degree of damping 

For general purposes, the most de- 
sirable damping is the one that adds 
most to the speed and ease of reading 
This value is just less than critical; its 
use results in the effect shown in 
Figure 2a. In this instance the pointer 
moves rapidly to the correct reading, 
with little overtravel for the eye to 


follow 


Governing Factors 


Response characteristics of the uni 
form-flux, permanent-magnet, moving 
coil type of instrument follow laws 
similar to those applying (in different 
units) to a number of mechanical and 
electrical phenomena, such as acceler 
ometry, vibration, resonance, galvan 
ometry, and oscillation 


Figure 4. Nomogram of % critical 
damping versus damping factor. 


[fo determine the pertinent rela 
tions, the system's equation of motion 
must first be set up and then several 
solutions obtained. The motion to be 
described mathematically is that of 
the movement—from an initial rest 
position to a final rest position 
when current suddenly is appliea 19, 
and constantly maintained through, 
the moving coil 

The resulting relations, concerning 
pointer overtravel, damped period, and 
deflection versus time (for under 
damped, critically damped, and over 
damped systems) are somewhat in 
volved and cumbersome for practical 
use. They are shown therefore in con 
venient nomograms and graphs in 
Figures 3 through 8 

These plus the following equations 
(a, b, c, and d) provide relatively 
simple and straightforward aids for 
obtaining answers to most dynamics 
problems. Experimental testing is nec 
essary only to determine inertia, I, 
and the instrument sensitivity con 
stant, 4 

The relation involving this con 


Stant 1S 


RNi 
where 7 full-scale torque of con 
trol springs in gram 


millimeters 


November 1960, Vol. 7, No. 1] 63 









































64 


various 


ISA 


§ T 
« ° rs 
a Ff 
« \ 4 / = - 
. <2 / Figure 5. 
4 ©) = : 2 
=| J Time 
= «= Prd required 
S ei - 
, \ S ae for pointer 
ws i to come 
z La within the 
& 4 i designated 
ta ale percentage 
, Pa of steady - 
P| state reading. 
5 is 
DAMPING RATIO Kd/Kc 
Ka/7Ke 7* 
! 
Va 
= 3 
a f 
mr a 
= $f) am + 
bas ig 
| 
a é 
- q fin 
J f ~ 
> f 4 SS LV ———— 
a “f 9 2 oo a—«~« —— 
r Fa y Ya T — ea ae se 
: /3- fi ee - 
fF J \8 i ; 
ue ft / A } 7 a . 
| / / 4 ag ~T | 
> ttt ttt 4 A - a >< pot _~< 
WW | / / 4 2547 P| } 
ta / f mn ‘a 
a Ii f / / as 
/ / / / 4 1 pe 
/ / / / x 5 
4 ++ Hf { A , x ~ — fo + et 
/ / / y y, ; xy — 
I} / /, : | 
[/! / / 1 
i} // 7 
/ / 
| | 
« tf f f~ A ~ 4 
/ P 4 4 
| / 
y 
— - a 1 | 
5 ) 1.5 2.0 25 
TIME /FREE PERIOD 
Figure 6. Percent of steady-state deflection versus time, for 


ratios of actual to critical damping torque, K./K.. 


Journal 


i = full-scale current in am- 


peres, 
N = number of turns in mov- 
ing coil, 
é instrument sensitivity 
constant 


Every different combination of mag- 
netic system and coil size has a unique 
value of k. To determine the value 
experimentally for a given system, sim- 
ply measure the full-scale current and 
control-spring torque, using a known 
number of coil turns, and calculate 
by employing equation (a). Torque 
can be obtained by hanging a known 
weight on the pointer and measuring 
the moment arm required for full-scale 
deflection. This moment arm times 
the known weight equals the torque. 

All evaluations of instrument per- 
formance involving time require a 
knowledge of the free (or natural) 
period, ¢,, and the inertia, I, of the 


given instrument movement. These 


parameters ai¢ related by 


; I 
oo = Tiles 
where ¢ riatural period of the 


novement in seconds, 
| inev:tia of the move- 
ment in gram-cm*, 


’ 


giam - millimeters _ re- 
storing torque of con- 
trol springs at 90° coil 
deflection 


When the inertia is known, the nat- 
ural, or undamped, period is calculated 
from (b). More often however the 
period is determined experimentally 
and used in (b) to calculate I. The 
period is determined by measuring 
the time, with a stop watch, or the 
equivalent, for about ten complete 
oscillations of the movement. This 
measurement is made with the instru- 
ment permanent magnet demagnet- 
ized, or with the coil circuit open, if 
no metallic winding form is used. One 
tenth of the measured time then is 
the period. Sometimes it is feasible 
to calculate inertia from the weight 
and geometry of the movement, but 
gererally this is more time cousuming 
and less accurate. When the number 
of coil turns or the wire size is 
changed, a weight-geometry calculated 
adjustment of inertia may be in order, 
or a new measurement of inertia may 
have to be made. Although the con- 
stant 1.58 and torque T99 in equation 
(b) are only for 90° deflection, the 
torque for any other angle can be 
used equally well, provided the 1.58 


is multiplied by the ratio of 90 to 
the new angle in degrees. Thus for 
a 250° torque, the 1.58 constant is 
corrected to 1.58 x 90/250 = 0.569. 

The equation for the damping 
torque coefficient is: 


; (NP 
Ka = 0.000961 &? ( — 
R 


where Kg = damping torque coeffi- 
cient (dyne-centimeters 
per radian per second), 
ohms resistance of loop 
circuit as seen by the 
moving coil (coil ohms 
plus net ohms of all 
circuits connected across 
the coil terminals), 
ohms loop resistance of 
coil metallic winding 
form, if used 
This conveniently provides the actual 
damping torque coefficient for any 
mechanism in terms of known or 
easily measured quantities. Obviously, 
when no metallic coil-winding-form 
is used, R, is infinite, and the term 
1/R;y becomes zero 
Another important 
instrument dynamics is the critical 


parameter in 


damping torque coefficient, given by 
K V 249.6 I Tyo (d) 


where K damping torque co- 
efficient at critical 
damping, 

a constant used for 
90 torque values 
(if any other torque 
angle is used, the 
249.6 must be multi 
plied by the ratio of 
90 to the new angle 
in degrees), 

inertia of the move 
ment in gram-cm*, 
gram-millimeters re 
storing torque of 
control 
90° coil deflection 


springs at 


Equation (d) is used with (c) to ob 
tain the ratio of actual to critical 
damping torque, Ky/K,. As evidenced 
by its appearance in Figures 3, 4, 5, 6, 
and 7, this ratio must be known before 
any instrument dynamics can be de 
termined. 


Application 

By using the elementary measure¢ 
ments for & and inertia; the equations 
(a), (b), (c), and (d); and Figures 3 
through 8; it is possible to optein 
considerable information. For instance, 
pointer 


overtravel, response time, 
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Figure 7. Nomogram of % critical 
damping versus the ratio of 
damped period to free period. 


damped period, and momentary de 
flection at any given time can be 
calculated for unlimited combinations 
of coil windings, spring torques, and 
external circuits that affect the coil 
loop resistance 

As an example, suppose it is de 
sired to design an instrument that will 
attain 99° of its final deflection in 
0.2 second and have | overtravel 
Assume that the given constants are 


R, 0.002 ohm 
coil turns 1000 
coil ohms 1000 


k 5 


0.5 gram-cm- 


From Figure 3, at 1 overtravel, 


Ka/iK 0.83 

From Figure 6, at Kq/K 0.83, 
the time required to reach 99% de 
flectioa on the first upswing is 0.69 ¢ 
Therefore, ¢ 20/.69 0.29 sec 
ond. 

Torque can be found from (b) 


0.29 = { 


or Too 


0.5 
1.58 T 90 


gram-millimeters 
From equation (d) 


VY 249.6 * 0.5 


Figure 8. Nomogram of % over- 
travel versus the ratio of damped 
period to free period. 


From equation (¢ 


LOOO- 
( 1000 + 


] ) 36000 
0.002 1000 


shunt resistance across 


Ka 0.000961 


where R 
the coil 


Substituting 


36000 + 12R, 
1000 + R 


3,000 ohms 


From equation 


Wwe L{QOO 


1000 R 
0.001 or 1 ma 


The given instrument therefore has 


a one-milliampere full-scale current 


(including the current through the 
shunt), and it requires 3000-ohm 
resistance shunting the moving coil 
To obtain a different current sensi 
tivity, the coil turns, wire size, etc 
can be varied and a new calculation 
solved 

The given relationships can be sct 
up in a variety of forms, enabling 
the designer to optimize his instru 


ment designs more lily 
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(Above). The Chemical Process Dynamics Session created 
this overflow crowd (note standees) at the Little Theatre, 
Kresge Auditorium, MIT. (Right). Planning for the 1961 
JACC, to be ISA sponsored, are ISAmen (L to R): C. M. 
Doolittle, IBM, publicity chairman; D. A. Rodgers, Thomp- 
son-Ramo-Wooldridge, local arrangements chairman; and 
Ray K. Adams, Union Carbide Nuclear, general chairman. 








JACC Presents Top Program 


_.. to automation’s elite 


The five US technical societies that are strongly active 
in automatic control banded together to present, Sep- 
tember 7-9, on the Massachusetts Institute of Technology 
ampus, the first Joint Automatic Control Conference 


ge Ft ade perhaps the most significant meeting on 
the subject ever held anywhere. While the 700 men 
ittending were a small group in these days of big num- 
bers, they were the elite of this field eminent contro! 
engineers and scientists with enormous influence on 


the present and future of both national and international 
economics, sociology and politics through their contri 
butions to automation, aero/space, nuclear-power and 
computer technolog: 

Conference attendees reacted enthusiastically to the 
presentation of 58 papers, a panel discussion and a 
report of the Moscow summer conference by the Inter- 
national Federation of Automatic Control (IFAC). The 
three days of the meeting were crowded with 17 
separate sessions on automatic control theory, applica 
tion, and components. Sessions topics ranged from opti 
nal switching (sample data) to chemical process dy 
namics, dynamic testing of components, adaptive con- 
trol, nonlinear systems and on-line computers for 


control 


Feedback from Moscow 


For many attendees, the highlight of the JACC con 
ference was the report on the first IFAC Congress held 
in Moscow during the summer. The topics discussed 
ind the speakers were “Developments in Automatic 
Control Theory,” John Truxall; “Developments in Con 
trol Systems Application,” N. B. Nicols; “Developments 
in Automatic Control Components,” J. O. Haugan; 
“Education in Automatic Control in the USSR,” John 
Gibson; and ‘‘Overall Impressions,” J. C. Lozier. These 
men generally conceded that the Russians are devoting 
considerable attention to control theory and that this 
work represents the most intense Russian effort in 
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automatic control. They also pointed out that the appli 
cation of new techniques in hardware development and 
theory in Russia could be achieved by “edict” on a 
very large scale. This means that control developments 
which are slow to be applied in this country, but never- 
theless are extremely valuable, can be applied very 
rapidly in the USSR. Indications are, however, that 
though this may be the case in theory, the observed 
results of this advantage of the totalitarian state are 
somewhat disappointing. That is, the gadgets of auto 
mation don’t get applied 

Education of automatic control people in the USSR 
seems to be another area in which the Russians ar 
devoting considerably more effort than anyone else in 
the world. This example was given: In this country a 
college student might decide to specialize in chemical 
engineering or electrical engineering by the time he is 
in his second year of college. However, in Russia, the 
student decides not only that he will be an automatic 
control engineer but that he will specialize in chemical 
plant work, machine tool industry, or electrical control 
In many cases he decides this by the time he has 
finished his “secondary school’ education 

That the Russians are extremely eager to make text 
books available to their students is illustrated by the 
low cost of such textbooks (only 10 to 25% of the cost 
of ours). John Lozier summed up the report on the IFAC 
Congress and the efforts of the USSR as follows: “The 
Russians are gearing up to beat us economically, and 
automatic control is the cornerstone of their effort.” 


Campus Atmosphere Helpful 


As in nearly all technical conferences, there were only 
a few papers presented which represent really signifi- 
cant advances in the field. However, the 1960 JACC 
presented a very effective forum for the “state of the 
art” of automatic control in this country. One of the 
advantages of the Joint Automatic Control Conference 


The  intersociety committee 
which presented JACC. Left to 
right around table are: R. K. 
Adams, ISA; L. H. Ballinger, 
ASME; James Mozley, ASME; 
David Boyd, AIChE; G. H. Bow- 
man, ISA: Kan Chen, AIEE; 
John Harned, ISA; John Ward, 
IRE; Robert Kramer, IRE; D. A. 
Rodgers, ISA; C. M. Doolittle, 
ISA; H. M. Paynter, ISA; Eric 
Behn, AIEE; A. A. Erickson, 
ASME; and W. D. Archibald, 
ASME. 


is that it holds its meetings in an academic atmosphere 
which allows a free interchange of ideas in the informal! 
surroundings of the college campus. The cooperation 
between the five societies which sponsor the conference 
was also an outstanding credit to JACC. 

One disadvantage of this 1960 JACC will undoubtedly 
be eliminated from future meetings; that disadvantage 
was that there was no unified conference documentation 
available. The preprints of the papers were available 
for sale at the conference; but if one desired a complete 
documentation of the conference, the cost of 58 papers 
at fifty cents per preprint was a distinct deterent 


Top Interest: Automatic Control 


Perhaps the best attended conference sessions were 
those which dealt with the advanced or more theoretical 
techniques in automatic control. For instance, the session 
on optimal switching had to be moved from its original 
location due to the overflow’ attendance. It was thought 
by one of the session chairman that the large attendance 
at these sessions was a result of the large majority of 
the audience desiring to learn more about the topics 
which they probably did not understand, but were con- 
vinced would be useful techniques for their future work 

Somewhat disappointing to a few was the absence 
of papers of meaty consistency in the digital-computer 
control-systems area. This could have resulted from 
security restrictions placed on the users of this equip- 
nent in a highly competitive area, or it might have 
been due to the extreme complexity of the digital 
computer control systems approach. Whatever the rea- 
son, it is hoped that the future meetings of the JACC 
will provide better reporting of the work done in this 
area 

The authors and sessions chairmen are to be com 
mended on their handling of the question sessions 
following the presentation of the papers. The presenta 
tion of comments on a paper by a “prepared discusser”’ 
added a great deal to the sessions 

The panel discussion on Automatic Control Education 
and the Role of the University in Control Technology 
was well attended and provided considerable food for 
thought. The panel included John Ragazzini from the 
electrical engineering viewpoint, Ernest Johnson from 
the chemical engineering viewpoint, Lowen Sheare1 
from mechanical engineering, and Don Eckman from 
the interdepartmental viewpoint. Dr. Kan Chen repre 
sented the industrial viewpoint 


Hardware vs. Theory 


It was interesting to note, both in statements from the 
panel and in comments from the floor, that a certain 
amount of reaction has set in regarding the emphasis on 
advanced theory and mathematics that now preoccuples 
professional control education. The need to return to 
more concern with the hardware of control systems and 
with the general idea of engineering design was em 
phasized. There seemed to be a general feeling that the 
Russians, for example, are zooming off into astral 
mathematical areas of control without much in the 
way of concrete achievement in the area of working 
hardware and systems. However, while saying this, 


both the panel and the audience were at the same time 
insisting that mathematical preparation for control 
education should be more rigorous; that the undergrad 
uate should have passed partial differential equations 
complex variables, Laplace transform theory, statistical 
mathematics, the Fourier series and perhaps Boolan 
algebra before settling-in on automatic control theory 

Perhaps the best summing-up of the general feeling 
of the session was offered by Dr. Ragazzini: “While one 
would like to regard control technology as a field in 
its own right, one must concede that the reason for its 
existance is that of service to the more traditional 
fields. To be effective, its practitioners must be trained 
not only in the underlying mathematics and theory of 
ontrol, but must be well informed in the systems to 
which control is applied. For this reason, university 
training must blend sound theory with practical engi- 
neering. To achieve full breadth in the latter without 
sacrificing the former is the challenge which must be 
met by the universities.” 

JACC is to be an annual meeting jointly sponsored 
by five engineering societies: ASME, AIChE, AIEE, 
IRE and ISA. This year, ASME was the sponsoring 
society, with W. D. Archibald, Steering Committee 
hairman, and James M. Mozley, Program Committee 
chairman. JACC was planned and presented to reduce 
the overlap of conferences on this subject sponsored 
by the individual societies. It provides a single event 
for exchange of the latest in automatic control theory 
and application between the outstanding authorities 
and the elite workers in the fie'd 


ISA to Be 1961 Sponsor 

The 1961 JACC will be ‘ld at the University of 
Colorado, Boulder, and will sponsored by ISA's 
Feedback Control Division, with K. Adams as genera 
hairman 


indebted t R 





CALL FOR JACC PAPERS 


H. M. Paynter, 1961 JACC program chairman, is 
soliciting papers on the theory, components and applica 
tion of automatic control. Each society has a program 
chairman, so authors should send their abstracts and 
rough drafts for review to their own society, as follows 
ASME — R. E. Kalman, Research Institute for Advanced 
Study, 7212 Bellona Avenue, Baltimore 12, Md.; AIEE — 
Kan Chen, New Products Laboratory, Westinghouse 
Electric Corporation, P.O. Box 10596, Pittsburgh 35, Pa.; 
AIChE — Nathan Gilbert, Chemical Engineering Dept., 
University of Cincinnati, Cincinnati 21, Ohio; IRE — 
Robert Kramer, Electronic Systems Laboratory, MIT, 
Cambridge 39, Mass.; ISA — J. L. Harned, Research 
Laboratory, General Motors Corp., Warren, Michigan. 
Authors of papers dealing with general subjects may 
send their papers or abstracts directly to the General 
Program Chairman, H. M. Paynter, Mechanical Engi 
neering Department, Massachusetts Institute of Tech 
nology, Cambridge 39, Mass. 


DEADLINE FOR ABSTRACTS: DECEMBER 15 
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What Are 


The Russians Up to Controlwise? 


‘Distance lends enchantment 
but it lends also perspective. IFAC 
International Federation of Au- 
tomatic Control held its first 
World Congress in Moscow June 
27 to July 8. From this six-month- 
later vantage point, ISAJ has asked 
8 recognized authorities from among 
the 130 U.S. delegates to give us their 
ripened opinions of the meaning of 
what they heard and saw each 
in the area of his own especial com- 
petence 
To review the IFAC Congress in 
any other way is obviously impos- 
sible. The 284 papers alone amounted 
to 2,000 pages over 1 million 
vords! A simple listing of titles and 
authors took more space in the pro- 
gram than this report in ISAJ 
Twenty-nine countries sent 1100 
delegates; thus each author was 
mercilessly scrutinized under an in- 
ternational microscope focused by a 
formidable jury of world-renowned 
experts. Many of these, especially 
the Russians, showed little courtesy 
in criticizing papers both for 
originality and accuracy 
In the opinion of British delegate 
L. A. Steiner, “Many contributors 
refrained from giving accurate de- 
tails of the applications of the prin- 
iple >, components oO! processes In- 
volved, and it is noteworthy that 
American contributors excelled in 
the precision and frankness with 
vhich they quoted sponsoring au- 
thorities and references.” 
Obviously, the Russians, who were 
credited with three fourths of the 
1800 questions asked, had come the 
best prepared; patently, they had 
arefully previewed the preprints, 
well stocked with loaded 
tions. However, as John Truxal 
iid: “Most of the rest of us went 
Moscow to learn what the Rus- 
ans are doing.” But, in John Mos- 
opinion, “Most IFAC delegates 
vere overly preoccupied by USSR 
ontributions 
tributions by other countries not- 
iy England and Japan 
Conferees certainly got VIP treat- 
nent Joseph Beere described his 
as “Vodka, caviar and adaptive 
control! 
The Soviet hosts were charm itself 


overlooxing great con- 
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demonstrating lavishly the Russian 
concept of gracious living. Conferees 
had easy access to hard-to-get thea- 
ter, opera, ballet and circus tickets 
3ut our commentator Geoffrey Post 
reports: “I had two rolls of film 
confiscated by the Russians because 
they were taken on the poorer side 
of Moscow!” And 
‘Perhaps beneath warm expressions 
of conviviality les a purpose far 
removed from the defined goals of 
IFAC. Where does one draw the line 
between pleasant guides and ter- 
ribly-charming interpreters skilled 
in subtle political debate? This could 
be interpreted as sincere friendship 
or calculated deception. Ii IFAC is 
to strive for automation progress, it 
must establish an atmosphere of sci- 
not political dedication.’ 


3eere observes 


entific 


Optimum System Design — Rufus 
Oldenburger, Professor of Mechani- 
cal Engineering, Purdue University 
Of the 284 papers given at the 

Moscow IFAC Conference, 12 were 
presented in four sessions on the 
“theory of optimum systems.” Ac- 
tually, at least 44 of the Congress 
papers could be classed in this im- 
portant area of automat’: control 
12 papers were devoted 

control systems with cer- 

tain variables restricted to definite 
range These contributions come 
from the United States, the United 
Kingdom, Japan, and the Soviet 
Union. Part of this work was in- 
pired by initial studies made in the 
United State on 
trol, where the final control element 
l ubject to a saturation limitation 
Thus, in many applications, the 
peed of a piston in a hydraulic 


“bang-bang” con- 


ervomotor is bounded 

Numerous questions concerned 
with this approach were raised and 
olutions presented. The authors dis- 
cussed the existence of optimum so- 
lutions where equilibrium is to be 
ittained in minimum time after a 
disturbance has died out, the exist- 
ince of switching functions, the ap- 
proximation of the adsquare (signed 
quare) in switching functions by 
linear approximations, the optimiza- 
tion of relay systems where an in- 
tegrated functions of the error is to 
be minimized, and control systems 


subject to total effort constraints 
(For example, when the energy in a 
battery is a given finite quantity.) 

The remainder of the reports fol- 
lowed the Russian school with prob- 
lems stated in general mathematical 
form, and clearly arising out of 
mathematical rather than practical 
considerations. Powerful techniques 
from the calculus of variations, vec- 
tor analysis and _ statistics were 
brought to bear on the problem of 
minimizing or maximizing some 
function of control variables and 
parameters. Here, the dynamics of 
the system to be controlled can be 
known only partially. The possibility 
exists that these general mathemati- 
cal theories, essentially on the phil- 
osophy of control, might lead to new 
avenues of approach to practical 
problems 

In some of the laboratories of the 
Institute of Automation and Tele- 
mechanics (ATI) in Moscow, we 
saw actual laboratory computing de- 
vices for searching the relative or 
absolute minimum of a_ function, 
based on partial derivatives of this 
function. We were told that these 
devices had not yet been applied in 
Soviet industry 


Pneumatic Automatic and Computer 
Devices — Richard E. Norwood, 
Dynamic Analysis and Control Lab 
oratory, Massachusetts Institute of 
Technology 

This section of IFAC was domi- 
nated by Russia and the United 
States, with 5 US papers and 4 
Russian papers out of the 11 pre- 
sented. But, there was a basic dif- 
ference in emphasis between the 
two countries. The Russians seemed 
interested primarily in signal and 
computational devices, the US in 
power devices 

All Russian papers were written 
by research workers at Moscow’s 
Institute of Automation and Tel 
mechanics, where a great deal of re- 
search work is done on pneumatic 
computation devices. Their work ap- 
pears of high quality and it involves 
both experimental and theoretical 
research. The Russians are _ inter- 
ested in low-pressure devices for 
industry, where high-speed compu- 
tation is unnecessary, but high re- 








liability and low maintenance are 
important. The work reported at 
the conference involved both digital 
and analog computers. 

On our tour of ATI, we saw a 
chemical mixing process being opti- 
mized by pneumatic controls; also a 
small digital computer built from 
pneumatic relay circuits. Some work 
is done at very low pressures to ob- 
tain linear’ characteristics from 
these pneumatic devices. 

The most interesting device we 
saw at the Institute was a small 
bistable jet device which can op- 
erate as an oscillator, relay, or mem- 
ory unit, depending on its connec- 
tion. The jet is blown over a minia- 
ture airfoil, and caught in a receiv- 
ing hole at the trailing edge of the 
airfoil, as in a jet-pipe valve. As the 
pressure builds up in the chamber to 
which the receiving hole is con- 
nected, the airfoil stalls and the jet 
separates from the airfoil. Next the 
pressure in the chamber drops until 
a low enough value is reached so 
that the jet can reattach to the air- 
foil. Thus, an oscillating pressure is 
produced in the receiving chamber 
The pressure variations are me- 
chanically filtered to get a sine wave 
and the frequency of the oscillator 
can be varied by changing the di- 
mensions of the device, such as the 
volume of the receiving chamber 
The whole jet-airfoil configuration is 
only the size of one’s thumb nail! 


Magnetic Amplifiers — Herbert F 
Storm, Consulting Engineer, General 
Engineering Laboratory, The Gen- 
eral Electric Co 

A large portion of the activity of 
the Institute of Automation and 
Telemechanics is in the field of 
magnetic amplifiers, under Dr. M 
A. Rozenblat, who heads a group of 
28 people. They develop industrial 
prototypes and conduct theoretical 
studies. 

We saw a reversible-position mo- 
tor whose speed could be changed 
from 2800 fpm in one direction to 
the same speed in the opposite direc- 
tion in 1/10 second, using a-c push- 
pull magnetic amplifiers operating 
at 50 cps. A low-level amplifier hav- 
ing ferrite cores and using cross- 
magnetization was said to have a 
zero drift of only 10°' watts. Func- 
tional amplifiers and an application 
to a self-balancing voltmeter were 
exhibited. We saw, too, a logic for 
industrial use utilizing a 2-Mc car- 
rier and half-cycle type magnetic 
amplifier. A core winding machine 
used for small ferrite memory cores 
used a principle similar to a sewing 
machine 

The Russians make liberal use of 
transistors with magnetic amplifiers 

sometimes as the input stage of a 
multistage magnetic amplifier. At 
other times, transistors are used as 
blocking devices to improve push- 
pull magnetic amplifier efficiency; 
or, to make a high-frequency a-c 
power supply for magnetic, ampli- 
fiers in order to speed up operation 


Delegates at the plenary IFAC session hear speeches translated into four 
languages (note headphones). Men in front row, left to right: Nathan Cohn, 
L&N; G. S. Axelby, Westinghouse; Profs. Draper, and (sk*p one) Reintjes 
of MIT. Two rows back is David Boyd, UOP. 


and reduce weight of the compo- 
nents 

It did not appear that control 
rectifiers are available on produc- 
tion basis. It appears that neither 
control rectifiers nor tunnel diodes 
are available on a production basis 
However, we saw indications that 
such devices are being developed in 
the semiconductor laboratories 

Also at ATI we saw work being 
done with pneumatic logic. Building 
blocks of a size approximately 2” x 
2” x %” are used in a pneumatic 
computer which was said to be able 
to perform all necessary logical func- 
tions, including integration and dif- 
ferentiation. While of limited appli- 
cation, this type logic might be far 
superior in limited areas than any- 
thing else available. Among appli- 
cations mentioned were chemical and 
petroleum industries. Some of us 
visitors speculated about applica- 
tions of pneumatic logic to boundary 
control problems in aerodynamics 

In the IFAC meeting itself, formal 
discussions by Soviet authors some- 
times were irrelevant to the specific 
subject. For instance, a paper en- 
titled “The Transient Response of a 
Three-Phase Magnetic Amplifier” 
was followed by a written discussion 
about the gain of a single-phase 
push-pull magnetic amplifier during 
steady-state operation 
Theory of Discrete Systems — E. I 
Jury, Professor of Electrical Engi- 
neering, University of California 

I was fortunate in participating as 
an author, discussor, vice-chairman 
and chairman in the IFAC Session 
on Discrete Systems Theory. This 
included sample-data_ sys- 
tems, digital control systems, and 
relay systems, presented in 24 pa- 
pers and 8 meetings the highest 
number of all other theory meet- 
ings. 

These Discrete Systems Theory 
Sessions generated much high-qual- 
ity discussion, which undoubtedly 


session 


] 


will add significantly to the papers 
presented, and in bringing the pa- 
pers up to date. These discussions 
centered mainly on the following 
three points 


1. Updating the material by indi- 
cating significant contributions made 
since the papers first were sub- 
mitted 

2. Pointing out the different periods 
when similar work was done by 
authors in other countries 

3. Trying to tie theory to practica 
application 


That part of the session devoted 
to sampled-date systems was di- 
vided mainly into linear and non- 
linear theory with most’ emphasis 
on the latter. Nonlinear theory in- 
cludes use of sampling operations 
for approximation of continuous 
systems. In connection with relay 
servomechanisms, problems of analy 
sis and synthesis for both aperiodi 
and random inputs were discussed 

Discussions of digital control and 
optimal computer control empha- 
ized effective design procedures 
Thoroughly discussed by the authors 
and delegates were further studies 
on statistical design for both linear 
and nonlinear sampled-data systems 
and adaptive and random sampling 
Friendly between the 
authors, delegates, and session offi-+ 
cers made the discrete system theory 
session very successful and of much 
benefit to all. Of the 24 papers sched- 
uled, 13 were by the US, 6 by Japan 
3 by the USSR, 2 from the United 
Kingdom, and 1 from India 

I believe the field of discrete sys- 

ns Is increasing in importance 
both from theoretical and practical 
viewpoints. Soviet scientists will 
push this field hard in coming years 


cooperation 


te 


In support of this, Professor Ja 


Tsypkin of ATI, Moscow, recently 
was awarded the Lenin Prize for his 
significant work in this area. Other 
countries also will concentrate on 
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study in this 
make greater 


nore research and 
field. The US must 
future efforts here if we are to 
maintain our present marginal lead 


Iron & Steel Automation — W. E 
Miller, Manager, Metal Rolling & 
Processing Engineering, The General 
Electric Company 

The USSR has placed its economic 
future in the hands of the automa- 
tion engineer. They expect to sur- 
pass the Western World in produc- 
tivity but not overnight. M. I 
Korobko, director, Institute of Auto- 
mation, Kiev, gave me the impres 
sion this would take 5 to 10 years 

While this all-out effort will delay 
iy. proved living’ standards’ and 
short-term profits, Korobko is con- 
vinced the long term approach is 
sound. “In the West,” he said, “‘you 
must pay most attention to the 1- 
to-3 year profit. In Russia, cost is 


related to objectives. Our costs are 


not chargeable to the cost of steel, 
jut to development and = govern- 
nent.’ 

Russia assigns its manpower by 


the long-term relative worth of each 
industry. Korobko said that metal 
lurgy is the most important Russian 


industry. Of 2000 people at the In- 


titute, 600 work on iron and steel 


problems, with 400 more soon to be 
added 

After published works are evalu- 
ated, the process being studied is 
defined mathematically. Computer 


Simulations are developed, principles 
tested and models built. These mod- 
els are checked out together with 
the process simulation, and complete 
process system performance deter- 
mined. From the results, IA_ de- 
signs and tests prototypes. The suc- 
cessful prototype then is designed 
for quantity production and for us 
by the entire Soviet steel industry 


Soviet Computer Control. “Automa- 
tion” and “computer” have much 
broader meaning to Soviet engineers 
than to us; they call a facility “auto- 
nated work is conveyor trans- 
ported between hand work stations 
and “computer control” might be 
only a simple comparator or inte 
grator. So it is impossible to directly 
compare Soviet steel-mill automa- 
tion to ours without on-the-spot 
observations. We saw or heard no 
evidence of Russian steel .industry 
on-line computer control 


Automatic Gage Control. They have 
made extensive analyses of tanden 
cold-mill automatic gage control 
AGC), proudly claiming signifi- 
cant contributions. At ATI, Moscow, 
we saw equipment built to prove 
out their gage control system (se« 
IFAC paper by A. B. Chelyustkin) 
combining feedback and _ feedfor- 
ward principles, and apparently ca- 
pable of very performance 
This feedforward introduces com- 
plications possibly unwarranted in 
practice. Feedforward transportation 


compensation was by magnetic tape 


good 
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It was implied that this AGC sys- 
tem was operating on at least one 
tandem cold-reduction mill. 


Automatic Reversing Mills. One 
statement indicated the Soviets now 
are trying to optimize production in 
an automatic reversing hot mill, but 
have found automatic mill produc- 
tion so far does not equal that ob- 
tained with operators. Evidently, 
they place much significance on this 


project 


Basic Drive Systems. We learned 
that present Russian practice is to 
reverse hot mills with synchronous 
motor-generator (m-g) sets, regard- 
less of mill size. Mercury-arc recti- 
fiers excite all d-c machines and the 
m-g set synchronous motor. (Amer- 
ican practice Is to use a wound-rotor 
induction motor flywheel m-g set.) 
Soviet engineers told us their drive- 
system was selected on overall econ- 
rather than any technical 


preference 


nomics 


Tester for Slag Inclusion At the 
Institute for Electrical Engineers, 
Leningrad, we saw demonstrated an 
instrument for detecting slag inclu- 
sions and laminations in steel slabs, 
plate and strip, now in use in a 
Soviet steel pliant. After rolling and 
without special surface preparation, 
it finds flaws down to one square 
centimeter in area in metal up to 
80 mm thick, 3 meters wide and 50 
meters long, in just 60 seconds! A 
1.5 Me ultrasonic beam scans across 
the plate or sheet 50 times per sec- 
ond. The equipment now installed 
has 300 detectors, and feeds intelli- 
gence into a magnetic computer with 
a permalloy memory. Test metal is 
scanned twice once as it moves 
forward, and again as it moves back, 
producing two plots, one showing 
plate to scale, the second only the 
defects. Defect is located easily by 
superimposing the two plots. The 
same instrument also can test non- 
ferrous materials, since it operates 
by transmission through the sheet. 

This equipment can detect defect 
down to 0.1 square centimeter, ob- 
viously unnecessary for steel. They 
have built testers using 2000 M« 
which are used to check density in 
semiconductors 

I believe that, overall, Soviet en- 
gineers acknowledge our leadership 
in iron and steel automation. But 
almost all are convinced they will 
surpass us in productivity and qual- 
ity in the future. Their conviction 
springs from confidence in their own 
ability and support by their govern- 
ment. They are skeptical that fre 
enterprise can produce the level of 
research and development they en- 
vision 

While US research and develop- 
ment are more efficient and highly 
automated, and our industrial proc- 
esses are more productive, we must 
be sure our present low rate of 
steel operations does not reduce our 
applications of new technologies 





Self-Adaptive Control — John G 
Truxal, Head, the Department of 
Electrical Engineering, Polytechni- 
cal Institute of Brooklyn. 

during the 
Moscow Congress centered around 
the large group of 20 papers devoted 


Greatest discussions 


to adaptive control both electro- 
mechanical and _ biological And 
many other theory sessions focused 
on the analysis and design of adap- 
tive systems. While the importance 
of this adaptive approach showed in 
the work of most of the 29 nations 
represented, the major technical im- 
pression to an American delegate, 
was the intensive Russian research 
effort in self-adaptive systems 

The major American effort (pre- 
sented at IFAC by Li, Schuck, Gib- 
son, and others) centered attention 
on the identification of a signifi- 
cant aspect of process or system 
dynamics as a basis for the auto- 
matic modification of controller 
characteristics. On the other hand 
the major Russian effort was in 
implementation and evaluation of 
self-adaptive optimizing systems, 
formulated as a nonlinear program- 
ing problem. In these systems, a 
systematic search for the optimum 
operating point requires a quantita- 
tive specification of an absolute cri- 
terion of performance. This approach 
was exemplified by the experimental 
equipment made under direction of 
F'eldbaum and Lerner at ATI, equip- 
ment which included mechanization 
of the automatic adjustment of 12 
control variables. Detailed theoreti- 
cal and experimental investigations 
have been done for searchers based 
on the gradient method, the method 
of steepest descent, and so forth, 
with appropriate madification at the 
boundary of the allowable region 
defined in the programing formula- 
tion 


A somewhat smaller, but signifi- 
cant, effort was made in the inves- 
tigation of the application of adap- 
tivity in the design of multiloop sys- 
tems in which the availability of 
various feedback paths is used to 
permit both control of the primary 
transmission of the system and, sim- 
ultaneously, rejections of unwanted 
signals entering the system at points 
other than the input. Here, Ivakh- 
nenko extended the basic work of 
Kulebakin and Petrov 


Russian work on adaptive control 
also is marked by intensive investi- 
gation of the stability of the overall 
system incorporating the adaptive 
loop and in the study of the effect 
of noise on system performance 
That is, there is strong interest in 
analyzing the effects of random dis 
turbances in nonlinear systems, and 
in the associated problem of the 
validity of a “describing-function” 
representation of the nonlinear ele- 
ment 

The importance of the adaptive 
concept is shown by the strong de- 
sire of the delegates that IFAC 





should sponsor a symposium on 
adaptive and self-optimizing con- 
trols during the 3-year interval be- 
tween the regular IFAC Congresses. 


Russian Automation — Geoffrey 
Post, Geoffrey Post Associates, Los 
Angeles. 

I must point out that six days do 
not make an expert: my impressions 
may be deceiving due to the careful 
programing by our Russian hosts, 
and the nature of the industrial ex- 
hibits we saw. 

My general impressions of Rus- 
sian automation: backwardness of 
hardware coupled with great ad- 
vancement in theory. Their electron- 
ic equipment has almost a “do-it- 
yourself” look, indicating a lack of 
experience in production of auto- 
matic controllers and especially com- 
puters. In spite of obvious Russian 
emphasis in this field, it will take 
5 to 10 years for the Russians to 
approach our craftmanship 

My second impression is that the 
Russians are taking a narrow ap- 
proach to industrial automation 
They have concentrated their tal- 
ents on specific projects where they 
have made marvelous headway 
They have ignored huge areas and 
are as much as 15 years behind us 
For example, they showed us ele- 
gant pneumatic computing elements 
for refinery instrumentation, yet 
their basic instrumentation and com- 
munication seem terribly old-fash- 
ioned. However, this narrowness is 
being widened by the huge numbers 
of engineers being graduated; in 
five years, we shall have formid 
able competition across the field 

While I saw no military instru- 

mentation, it would seem that the 
state of the art of Russian automa- 
tion was so backward as to restrain 
their capability to sustain conven- 
tional warfare with the necessary 
logistics on a global basis, at least 
for now. 
The IFAC Conference. The Congress 
was especially active on adaptive 
and optimizing control. However, 
American papers mostly were re- 
runs of similar ones given recently 
Russian papers showed good the- 
oretical strength, but I learned of 
no significant new concepts. 

Another popular subject was com- 
puting control. While American pa- 
pers emphasized general approaches 
and listed bibliographies, Russian 
papers were more specific on appli- 
cation experience, and usually dealt 
with actual illustrations; for ex- 
ample, steel rolling and smelting 
mills. 

The Russians seem to design spe- 
cial purpose computers in almost 
every case, rather than to adapt 
general purpose computers to a spe- 
cific application. There seemed also 
to be little regard in Russian prac- 
tice for computer simulation of com- 
plex systems. They seemed to prefer 
to try actual scaled hardware on the 
premise that a weak dynamical 


model will produce little informa- 
tion, while something closed to the 
actual program dynamics will give 
the quickest and cheapest solution 

There has been in Russia a good 
use of digital differential analyzers 
for machine-tool function generation 
This seems also the approach of the 
British, especially in the automation 
of their shipyards. It would seem 
that DDA is being neglected in the 
industrial control field in the USA 
while it is proving to be an import- 
ant element in European control 
systems. For example, the Poles have 
developed a computer SKRZAT I 
which uses a ferrite+score memory 
general-purpose compiter as a mas- 
ter controlled for an incremental 
computer which acts as the actual 
controller of the process loops. 

While the Russians exhibited in- 
dividual brilliance in many of their 
papers, they seemed to confine them- 
selves to narrow areas of perforn 
ance. There was a definite weakness 
in their papers presented on individ- 
ual computers and those read were 
disappointingly lacking in signifi- 
cant achievement 


Conclusions. John Johnson, Jr., 
Supervisor of Consultants, Engi- 
neering Services Division, E. I. du 
Pont de Nemours & Co., In 


1. Automatic control research a1 
development enjoy a prestige and 
forward position in Russia far 
excess of that apparent in any other 
country 


2. The size and quality of Russian 
research and development effort is 
very impressive. Soviet specialists 
in control are more aware of qu! 
work than we are of theirs; and they 
are more aware of what they then 

selves are doing than we are of our 
efforts 

3. While few 
revealed (and they must exist), in 
evitably many such will be forth- 
coming in the next few years if their 
effort at its projected magnitude is 
carried forward 


novel concepts were 


4. Some Russian institutions are de- 
parting from the classical European 
research method, and are tackling 
future work with a practical prob- 


lem-oriented approach. Evidently, 
responsibility for research programs 
is passing out of the hands of older 
theoreticians and into the control of 
the industrially experienced 


5. If seems unlikely that Russiar 
administrative red tape ever will be 
sufficiently unsnarled to allow over- 
all living conditions to approach 
those in the USA 


6. Propaganda issuing from personal 
discussions, TV and radio and in 
newspapers, magazines, storybooks, 
and in exhibits, is so continuous as 
to be oppressive. It irritates Ameri- 
cans to see intelligent people so 
naive as to believe the most fan- 
tastically warped versions of world 
events and deliberate untruths about 


EN, 
lohn Johnson, Jr. (right), ISA presi- 
dent, presenting an ISA citation to 
A. M. Letov, USSR, first president of 
IFAC. 


Dr. Letov (left) received as a gift from 
ISA a bound volume of the first year’s 
translation into English of the Soviet 
journal “Instruments & Experimental 
Techniques’ presented by Nathan 
Cohn (right) vp of ISA's Industries 
Department. 


the life and objectives of the Ameri- 
can people 
7. Despite seeming virtue inherent 
in autonomous control over multi- 
pronged research and development 
programs, and the potentially-su- 
perior information-exchange  fea- 
tures of a coordinated administra- 
tion, there are aspects of our free- 
enterprise system which greatly out- 
weigh these. The motivation and 
ideation generated in our competi- 
tive atmosphere produce a superio! 
and greater variety of original de- 
sign. Despite duplication of effort 
and seeming waste of manpower and 
facilities, the marketplace is an un- 
biased mechanism for discarding the 
unworthy 

This is not t ay that 
ment in American methods of infor- 
mation exchange and education are 
not in order. Only that we would 
be wrong in emulating the Soviet 
methods in our kind of economy 
Nor can we say that we are ade- 
quately reflecting credit to ow 
method of operation. There is a de- 
finite need for a better informed 
means of getting 


improve- 


and more effective 


the American message across 


Next month, ISA] will examine the 
question “Can Our Free Economy Meet 
the Threat of Soviet Automation: 
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ISA DELEGATES — from all Sections of the US and Canada create an atmosphere reminiscent of recent 
political conventions in their Council of National Delegates Meeting in the New Yorker Hotel Grand Ballroom. 


FALL ISA SHOW 
REVEALS MEASUREMENT STRIDES 


The editor’s report on the ISA Fall 
Instrument-Automation Conference and Exhibit. 


A discerning visitor to the 1960 
ISA Conference Exhibit in New 
York, September 25 through 30, 
found there the answer to a chal- 
lenge. Just about a year ago in a 
guest editorial written especially for 
the ISA Journal, Dr. A. V. Astin of 
the National Bureau of Standards 
described the challenge facing in- 
strument and control men. “Despite 
the growth of the instrument indus- 
try,” he said, “there are still a num- 
ber of areas of science and technol- 
ogy whose growth is hampered by 
inadequate techniques of measure- 
ment and by lack of effective instru- 
ments for observations, analysis, and 
control.” He went on to spell out 
specific fields of science and tech- 
nology that could benefit from in- 
tensified instrumentation research 

The thousands of instrument men 
streaming through the exhibit areas 
and sitting in on the lectures saw 
ome of the results of Dr. Astin’s 
urgings. Measurement was the dom- 
inant theme, both from the stand- 
points of the new “hardware” on 
display and the novel techniques 
discussed 

3ut even if the attendees did not 
trouble to seek underlying themes 
or answers to challenges, they were 
aware of the humming success of 
this big Much of the 
credit for this success belongs to 
the more than 500 national ISA 
committeemen, the local host com- 


conference 
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mittee and various other volunteer 
workers giving unselfishly of their 
time and knowledge. The national 
committees concerned with confer- 
ence papers started to work one 
year ago, seeking most appropriate 
topics and qualified speakers. The 
enthusiasm witnessed at the tech- 
nical sessions at the New York Con- 
ference marks the excellent job they 
did. 

For many of the hundreds of na- 
tional committeemen, the annual 
meeting is not exhibits and techni- 
cal sessions but one long com- 
mittee meeting. The members of 
ISA who do not actively participate 
in national committee work can well 
be proud of these men and women 
who give their time and effort to the 
technical, financial and administra- 
tive affairs of the Society. 

Reports of the members meeting, 
the council meeting and committee 
meetings will be covered in detail 
in succeeding issues of the ISA 
Journal 


Awards Luncheon is High Point 


One of the most stimulating events 
during the annual meeting in New 
York was the Honors and Awards 
Luncheon, Tuesday noon at the New 
Yorker Hotel. Certainly every ISA 
member present had a tremendous 
feeling of personal pride and a sense 
of significant professional achieve- 
ment by the Society. The distin- 


guished personalities honored and 
their notable achievements marked 
the beginning of a new plateau in 
the Society’s growth. Recognition of 
such major accomplishments is < 
prime purpose of ISA. 

This first ISA Awards Luncheor 
was the occasion of three new ISA 
Awards the Arnold O. Beckmar 
Award; the Excellence in Documen- 
tation Award; and the Distinguished 
Achievement Award. In _ additior 
three other existing honors and 
awards were presented Honorary 
Membership; Recorder - Controlle 
Section, SAMA Award; and Fellow 
Membership. The luncheon was at- 
tended by more than 300 persons 
including attendees at the Educatior 
Forum 

Dr. Allen V. Astin, Director of 
National Bureau of Standards was 
named to an Honorary Membershiy 
the highest award made by ISA 
The conferral was formally made 
at the Annual Banquet on Wednes- 
day evening at the Astor Hotel. Dr 
Astin began his career with NBS 
in 1930, and was appointed Directo: 
by the President of the United States 
in 1952 

The newly created Arnold O 
Beckman Award was made to B. M 
Horton of the Diamond Ordnance 
Fuze Laboratory for his outstanding 
achievement in the application of 
basic principles of fluid mechanics 
to the development of pure fluid 


amplifier elements. Mr. Horton is 
a national authority in the fields of 
guided missile fuzing and electronic 
counter measures. The Beckman 
Award carries a $1,000 cash prize. It 
will be made annually for an out- 
standing contribution to the concep- 
tion and implementation of a new 
principle of instrument design, de- 
velopment or education. 

The newly created Digtinguished 
Achievement Award was made to 
Dr. Erwin Miller, Research Profes- 
sor of Physics at Pennsylvania State 
University, for his brilliant achieve- 
ments in the field of ion emission 
nicroscopy and his invention and 
ise of the ion emission microscope 
The ISA Distinguished Achievement 
\ward carries a $500 cash prize and 
will be made annually for an out- 
standing technical, educational or 
philosophic contribution to instru- 
nentation science and technology 

The ISA Excellence in Documen- 
tation Award was conferred for the 
first time at the New York Annual 
meeting. The first recipient is Arthur 
Freilich of Chrono-Log Corporation, 
Philadelphia, Pa. for his paper 
‘Process Computer Control Con- 
‘epts,”” presented before the 1959 
ISA Chemical & Petroleum Instru- 
mentation Symposium and published 
is a part of the July 1959 ISA Jour- 
nal on process computer control 
This award carries a $500 cash prize, 
and will be made annually for the 
outstanding article, report, paper 
x document published by the So- 
ciety during the preceding calen- 
dar year 

The Recorder-Controller Section 
SAMA Awards, made to authors of 
three most outstanding articles in 
the ISA Journal, were made at the 
Awards Luncheon. This is the third 
year for these awards sponsored by 
the Recorder-Controller Section of 
Scientific Apparatus Makers Asso- 
ciation. Enoch J. Durbin of Prince- 
ton University received the first 
award and a $300 cash prize for his 
article “Less Data More Informa- 
tion” published in September 1959 
ISA Journal. Takashi Isobe of Uni- 
versity of Tokyo received the second 
award and a $200 cash prize for his 
paper “A New Flowmeter for Pul- 
sating Gas Flow” published in the 
December 1959 ISA Journal. Theo- 
jore J. Williams of Monsanto Chem- 
ical Co. received the third award 
and a $100 cash prize for his paper 
“How will Analyzers work with 
Computer Control” published in the 
September 1959 ISA Journal. 

Fel'ow Class of ISA Membership 
vas conferred on ten outstanding 
individuals at the Honors’ and 
Awards Luncheon. This honor is 
nade to those who have had no less 
than 15 years of active instrumenta- 
tion work and who have acknowl- 
edged engineering or scientific at- 
tainments and who are elected to 
this class of membership. Fellow 
‘onferrals for 1960 are: David M. 
Boyd, Jr., Universal Oil Products 
Co.; Louis Gess, Minneapolis-Honey- 


THE 1960 CAVEL 
CEREMONY — 
finds retiring ISA 
president Jack 
Johnson, du Pont 
(right) bestowing 
the official 
hammer on in- 
coming 1961 
president Dr. 
Ralph Tripp, 
Grumman Aircraft. 


well Regulator Co.; Porter Hart, 
Dow Chemical Co.; James G. Kerley, 
Shell Oil Co.; C. E. Mason, Panellit 
Inc.;: Coleman B Moore, Moore 
Products Co.; Nathaniel B. Nichols 
Taylor Instrument Companies; Al- 
fred V. Novak, E. I. du Pont de 
Nemours and Co.; R. J. S. Pigott 
Gulf Oil (retired); and Herbert W 
Ziebolz, General Precision Equip- 
ment Corporation 


Computer Impact 


The ISA National Lecture Seri 
now in its fourth year, achieved at 
New York a level of originality and 
authority of which the Society truly 
can be proud. And, as in so many 
technical meetings of the last year 
computers dominated the presenta- 
tions. 

“The real problem confronting us 
today is how should the control 
engineer of the future be trained?” 


SPACE — THE 
NEW FRONTIER 
Main attraction of 
the 1960 ISA Ex- 
hibit lobby was 
this NASA dipslay 
—an 8-foot globe 
encircled by 
colored hoops 
tracing the orbit 
of all satellites 
launched to date. 
Details on each 
were depicted in 
24 full-color 
panels in the 
circular cabinet. 





said John R. Ragazzini, dean of 
engineering, New York University, 
in discussing the impact of complex 
ystems on engineering education 
Here is the dilemma: Control engi- 
neers now in responsible charge re- 
ceived their education 20 or more 
vears ago. But at that time (1940), 
the simple servomechanism and reg- 
ulator were barely understood. While 
the control art as seen by the pro- 
fessors in 1940 was primitive by 
present standards, yet preparations 
for today’s complex system problen 

had to be laid on that flimsy foun- 
dation. The lesson is clear: “One 
cannot expect to train an enginee! 
or scientist to soive prob- 
lems and expect him also to be 
proficient in solving the problems 
of the future.” Ragazzini’s proposal 

The control engineer’s education 
nust be liberal not too rigidly 
prescribed; he must be _ broadly 


today’s 











versed in science and math vet 
aware of society’s real problems, so 
that he can apply his basic know!l- 
edge 
In a deep probing paper on chem- 
ical process control, Monsanto’s com- 
puter group supervisor Theodore 
Williams also dealt largely with the 
impact of computer control.* Wil- 
liams frankly attributes recent rapid 
progress in chemical process control 
to: 1. computers; 2. analyzers. And 
because of this heavy reliance on 
computers and instruments, proces: 
control is one of few fields re 
celving impetus mainly from indus- 
try rather than from colleges 
Williams attributes the widely dif- 
ferent results obtained by different 
systems engineering teams to their 
widely differing backgrounds. ob- 
jectives and angles of attack. “Some 
(teams) concentrated on existing 
hardware evaluation, some on sim- 
ulation of existir plant controls 
others on development of new 
instrument still others on con- 
trol theory or development of com- 
plex kinetl models of their proc- 
esses.’ Despite such uccesses a 
analog compute! on multivariable 
control, computers unraveling co 
plex kinetic systems, or overall plant 
“None of us has yet 


that one area 


yptimization 


} 


been uccessful 1n 


wherein we all made our bigge 
ISAJ wi bring the full text of 
Willian outstanding talk to you 
early 1 1961 
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claims in design and construc- 
tion of a new plant from the ground 
up according to the latest techniques 
of systems engineering.” 

An extremely simple, but overall 
very powerful operational computer 
for process control was suggested by 
W. A. Farrand, senior digital com- 
puter specialist for Autonetics, in 
the third National Lecture. Such a 
machine would combine General 
Purpose and Digital Differential An- 
alyzer types operating in parallel, 
with the GP controlling the DDA. 
resulting in a single computer with 
moderate repetition rates and a 
small amount of circuits. Farrard 
also fully treated Whole Value and 
Incremental Machines. In addition to 
lower cost, the combination com- 
puter is more capable and reliable 
and operates in a manner more e. i- 
y understood by plant 
people 


Reliability Still Too Low 

While instrument reliability has 
been stressed annually at ISA con- 
ferences almost to the point of over- 
tatement, apparently top manage- 
ment is not satisfied with the best 
f today’s equipment, and will not 
entrust their plants to full auto- 
nation until their reliability de- 
nands are completely met 

Said Keynoter E. D. Reeves, vice 
president, Humble Oil: “One of our 
principle problems is that avail- 
able equipment is far too expensive 


process 


MECHANICAL 
HEART. Dr. L. 
Henry Edmunds 
demonstrates one 
of the shows most 
fascinating in- 
struments — the 
Naval Medical 
Research Institute's 
“heart lung”’ 
machine. It saved 
the life of a 7- 
year old girl only 
6 days before, and 
was scheduled for 
use again only 4 
days after the 
exhibit closed. 


TIRELESSLY —— committees worked 
through the week to keep ISA affairs 
running smoothly. In this Physical & 
Mechanical Measurement Instrumen- 
tation Division meeting are (L to R) 
Floyd Bryan, Douglas Aircraft; T. M. 
Mathison, Boeing Airplane; R. D. 
Douglas, Newport News Building & 
Drydock; division director Mills Dean 
111, David Taylor Model Basin; Gil- 
bert Brittain, Lockheed Aircraft; D. J. 
De Michele, GE; and Wilson Bradley, 
Endevco. 


and unreliable A mistake cannot 
be tolerated when using instruments 
and computers as part of a refinery 
operation. Our idea of a reliable in- 
strument: one that requires atten- 
tion every year or so not every 
morning!” A key to Humble’s deep 
concern with computer control is 
Reeves’ statement: “In my own com- 
pany, the bill for computer rental 
cdmes to $5 million a year, and we 
are using computers not only for 
this kind of work (control) and 
accounting, but even for design of 
refinery equipment.” — 

Reeves’ demands for bettér in- 
strument reliability were reinforced 
by keynote speaker Otto W. Manz 
Jr., executive vp, Consolidated Edi- 
son. Said he: “May I suggest that 
you design and build your devices 
for longer life and easier mainten- 
ance. (I won’t mention price.) Do 
not let instrument/automation get 
to the point where manpower sav- 
ings in operators are offset by in- 
creased maintenance manpower 


SESSIONS THEME 


Measurement was a recurrent 
theme that threaded its way through 
most of the technical sessions. De- 
spite the wide variety of topics to 
which individual sessions were de- 
voted ranging from underwater 
to process analysis to aeronautical 
instrumentation 
turned repeatedly to this common 
problem. Literally dozens of papers 
documented the efforts being made 
to improve the accuracy of measure- 
ment, to develop methods for meas- 
uring new quantities, and to extend 
proven measurement techniques to 
new environments 

A number of papers on. strain 
gages were presented in testimony 
to the growing use of these devices 
outside the materials testing field 
One of the most interesting papers 
on the subject was by Dr. Walter 
Engl of West Germany who de- 
scribed a means for converting strain 
‘¢ measurements into digital forn 
Key elements in the digital systen 
are tapped reactive potentiometers 
which are connected to short-cir- 
cuiting reed relays so as to form a 
binary coded voltage divider. The 
output of the divider is balanced 
against the strain gage signal by 
pulsing the relay matrix. The tech- 
nique was successfully used in a 
crane scale for telemetering weight 
measurements. 


speakers re- 








While the familiar wire strain 
gage was a prime subject of the 
sessions, E. D. Padgett and W. V. 
Wright focused attention on silicon 
semiconductor transducers. They re- 
ported on an optimum form of sili- 
con for strain gage work, consisting 
f a thin element of p-type ma- 
terial with a resistivity of about 
0.1 to 1.0 ohm-cm. W. P. Mason, J. J 
Forst, and L. M. Tornillo of Bell 
Telephone Labs followed this pres- 
entation with an analysis of the 
effects of boron atom concentration 
on silicon strain transducers. Two 
visitors from Japan, O. Watanabe 
and Y. Izumi, described a special 
form of resistance strain gage useful 
for evaluating concentrated stresses 
in structural surfaces. The gage con- 
sists of foil material etched with a 
grid pattern. Switches connected into 
the grid make it possible to effec- 
tively vary gage length and select 
particular areas of the material for 
measurement 


Underwater Instrumentation 

A distinct highlight of the tech- 
nical meeting was the enthusiasm 
displayed during the six sessions 
on underwate! instrumentation 
Credit for this response belongs as 
much to the carefully selected pro- 
gram as to the great upsurge In un- 
derwater technology heralded by 
nuclear submarines and the Polaris 
missile. In addition to the technical 
sessions, an organization meeting 
was held resulting in the formation 
of the new Underwater Instrumen- 
tation Division in the Industry De- 
partment of ISA 

Indicative of the range of prob- 
lems faced by those engaged in this 
field was a paper presented by Rob- 
ert Gerard of Columbia University 
He described a thermal gradient 
measuring probe for use in deep- 
ocean sediments. The purpose of this 
device is to aid in the determination 
of the outflow of heat from the earth, 
a factor of important significance in 
studies of the origin and structure 
of the earth. A second paper point- 
ing to the frontiers of the under- 
water science was prepared by C. A 
Gonger and Far! Finkle of the Anti- 
Submarine Warfare Div., Aerojet- 
General Corp. Their development is 
a sensitive device for the detection 
ind measurement of turbulence in 
ocean waters Following papers 
treated the measurement of pressure, 
temperature, depth, salinity, and 
sound velocity in deep sea environ- 
ments 

Roy D. Gaul and J. J. Schule, J1 
contrasted the requirements of 
oceanographic research with pres- 
ent-day instriment capability. They 
began with the broad claim that 
compared with the progress made in 
aero-space technology, the tools 
available to general oceanographic 
research are undisputedly obsolete 
There exists, however, a tremendous 
store of available engineering 
knowledge stemming from break- 
throughs in other fields, which can 


and should be translated into ccean- 
ographic hardware. The _ authors 
called for increased attention to mass 
produced, standardized, reliable, ac- 
curate and sensitive sensors with 
leng life and minimum complexity; 
for telemetering systems for multi- 
channel data transmission over long 
distances from remote unattended 
stations; and for data reduction and 
handling systems capable of auto- 
matic transformation of raw infor- 
mation to electronic computer input 
form at a rate at least equivalent 
to real time. 


Thermal Phenomena 

During various sessions, several 
papers were read on the measure- 
ment of thermal phenomena, tem- 
perature, and solar radiation. One 
new development, described by J. T 
Shaw, is a versatile sampling and 
recording = systen for gathering 
oceanographic data at predetermined 
depths. It consists of a buoy carry- 
ing a galvanometer-type meter for 
temperature and an automatic cam- 
era for recording the temperature 
readings. The number of readings 
per hour is variable from one to 
eight and the camera has capacity 
for a maximum of 2000 readings 

Representatives from Barnes En- 
gineering Co. gave details on a new 
infrared free air thermometer. Ail 
temperature measurements are ac- 
complished by sensing infrared radi- 
ition from carbon dioxide distrib- 
uted in the atmosphere. Aboard su- 
personic planes, the radiation ther- 
mometer avoids the skin heating 
problem because it senses air tem- 
perature well ahead of the aircraft 
T. H. McDonald analyzed the possi 
bilities of using a solar cell as a 
receiver for measuring solar radi- 
ation per unit area on a horizontal 
urface. The cell would replace vari- 
ous types of thermopile devices 
which have limited usefulness for 
projects requiring short time con- 
stants 


Standards Workshop 

A new ISA group, Measurement 
Standards Division, got off to 
fast start with a very 
workshop meeting. The program de- 
veloped was based upon the re port 
of the task forces and the work the) 
did during the past year. Francis 


success! 


LAB DATA HANDLING — concerned this 


THIS TYPICAL SCENE — was re- 
peated 186 times during the week- 
long conference. Here, F. S. Becker, 
head instrument engineer for Sun Oil, 
addresses the Chemical & Petroleum 
session. 


Lynch, Chairman of Task Force No 
1 on “Standards Laboratory Facili- 
ties and Recommended Environmen- 
tal Conditions” gave a summary of 
his report and outlined the future 
work to be done in this technical 
area. Some of the recommendations 
were discussed and may later de- 
velop into recommended practices 
S. C. Richardson, General Electric 
Company,‘ Chairman of Task Force 
No. 2 on “Problems of Traceability 
and Certification” simplified these 
problems by presenting typical cases 
of calibration practices, records, in- 
tercomparisons, etc designed to 
show how any measurement could 
be traced to National Bureau of 
Standards values in a minimum 
number of steps and yet keep the 
number of NBS calibrations rela- 
tively low. This has become an im- 
portant problem in view of the con- 
tractual requirements on traceabil- 
ity and the tremendous load of work 

placed upon NBS 
R. J. Carlton, J1 presented a pa- 
“Precision High 
an example of 
ethods and techniques needed in 
area where NBS standards are 
extension of 


per on Capacity 


Force Standards” as 
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the needs in many 
to be done n 
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group of Aeronautical Instrumentation 


Session speakers. (L to R) W. F. Kamsler, Epsco-West; R. M. Bell, Lockheed: chair- 


man J. K. Stotz, Grumman; A. W. Sear, 


M-H; and H. F. Thayer, Lockheed. 
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Hachey, Chairman of Task 
Force No. 4 on “Technical Research 


L. E 
and Personnel Training” analyzed 
and stated the problems involved 
instead of proposing any specific 
solutions. Much future work of the 
new division will be based upon and 
influenced by his presentation. Bert 
Axman, a member of Task Force No 
5 on ISA Policies presented the topic 
of the “Economic Factors to be Con- 
sidered in A Standards Program.” 
End results when viewed in terms of 
costs will many times bring about 
simplification of procedures without 
sacrificing accuracy. Evaluation of 
the various practices within a stand- 
ards laboratory is required as well 
as evaluation of the whole standards 
program within the company or or- 
ganization. 

Orval Linebrink, Battelle Institute, 
Chairman of Task Force No. 5 on 
ISA Policies presented “What ISA 
can do in the Area of Standards 
Technology.” He proposed that in 
addition to the usual technical so- 
ciety committee activities several 
specific special steps be taken to 
meet the current acute problems 
These special steps consist of (1) 
A survey of standard laboratories 
facilities and personnel, (2) A meas- 
urement standards information cen- 
ter at the national ISA headquarters, 
(3) A “Clearing House” of measure- 
ment standards information in ISA 
Journal or elsewhere, (4) Quality 
control of the performance of stand- 
ards leboratories by pursuing the 
feasibility of forming a type of “Un- 
derwriters” control, either within or 
outside the ISA, (5) Inclusion of 
measurement technology in school 
and college curricula, (6) Estab- 
lishment of a measurement standards 
long range advisory committee t 
aid the director of the division 


THE BIG SHOW 

What Technical Vogue for 1960? 

The 1960 ISA exhibit was great 
littering and confusingly complex. 
s always. But it was harder this 
year to pin down any clear trend o1 
direction of innovation. Opinions on 
the outstanding new products at this 
show are more diverse than ever 
before 

Perhaps the only major design 
trend evident was increased maker 
concern for user convenience and 
satisfaction. As one prominent in- 
strumentman put it: “While it was 


, 
> 
a 
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EARLY BIRDS — Production 
Processes Standards Division 
committeemen met a day before 
the conference. Left to right 
around table, C. A. Prior, Dia- 
mond Alkali; G. C. Walsh, Fox- 
boro, SAMA liaison; T. A. Mur- 
phy, Fluor; L. N. Coombs, du 
Pont; J. V. Sweeney, Ebasco; 
R. G. McCoy, UCC; division di- 
rector F. H. Winterkamp, du 
Pont; A. Adler, United Engi- 
neers; Allan Marks, Bechtel; 
Ward Percy, US Steel; A. P. 
McCauley, Allied Chemical; 
Fred Maltby, Drexelbrook Engi- 
neering; and Ralph Claridge, GE. 


extremely difficult to find major 
scientific breakthroughs, redesign 
and modification of items previously 
introduced were of acute interest to 
engineers who install instruments 
for industrial use.” 

Said another who heads instru- 
mentation in one of our most modern 
refineries: “Improvements were 
made in certain models of electronic 
controllers especially in their 
packaging; success in establishing 
compatibility between electronic 
products of different vendors also 
was evident.” A third reaction: “Ba- 
sic engineering design was being 
stressed. Maybe due to market sat- 
uration, makers now are trying to 
convince users of the superiority, 
flexibility and adaptability of their 
systems.” 

That not all show goers were 
satisfied that instruments displayed 
were built for user convenience is 
made clear in this quote from a na- 
tionally-known steel-mill man: “I 
still think there is a lot of room for 
improvement in the instrument mar- 
ket. Some makers build ‘general- 
purpose’ equipment and leave it up 
to the user to find a place for it. This 
makes it tough — the user must look 
all over for what he needs.” 


Pneumatics 
Square Roots Go Linear. Simultan- 
eously in 1960’s show, four manu- 
facturers introduced inexpensive 
squareroot-to-linear transducers us- 
ing mechanisms of surprising sim- 
plicity. Three were pneumatic, one 
electrical 

Foxboro’s Model 46 Pneumatic 
Computer Station accepts two 3-to- 
15 psi air inputs, and performs mul- 
tiplication, division, squaring  o1 
square-root extraction. Typical use: 
‘alculation of mass flow rate by mul- 
tiplication of differential pressure 
signal (square root) times density 
signal (linear), to produce a linear 
output for recording, totalizing or 
control by convention pneumatic 
units 

Using a characterized cam in a 
position-balance amplifier, Brooks 
Instrument Co.’s (note new name) 
Mode! 850 Signal Converter extracts 
the square root of any 3-to-15 psi 
signal. Servo driven cam follower 
traces the profile of the character- 
ized cam, which is bellows positioned 
by the input signal 

Moore Products’ “X-Tractor” was 


It’s a 


one of the hits of the show 
compact, simple device despite its 
performance capabilities: +42 % lin- 
ear conversion from 10 to 100% of 
full scale in rate-of-flow applica 
tions! It works on a trigonometric 
lever principle, with astonishingly 
few moving parts. 

The fourth (electrical) square-root 
extractor was introduced by H. E 
Sostman & Co. Incorporated directly 
into the housing of a bellows mete: 
body, it produces an electrical out 
put which is linearized with respect 
to flow rate by a tapped potentiom- 
eter slidewire. 

Perhaps the pneumatic innovation 
receiving most comment was Fisher 
Governor’s type 3560 Valve Posi- 
tioner. Again, extremely-logical, sim- 
ple design resulted in one of the 
most compact positioners we have 
seen, with outstanding accessibility 
and convenience for adjustment and 
calibration. Easily exchanged char- 
acterized cams adopt its response to 
control valves of any lift-to-flow 
characteristic 


More Firms Go Electronic 


Several firms long established in 
American industry introduced their 
first electronic instruments at the 
1960 ISA show 

Fairbanks Morse announced a new 
line of oscilloscopes, closed-circuit 
TVs, contamination monitors, etc 
in association with EMI of Great 
Britain. Shown also was their new 
“EPC” — electronic programed con- 
trol for industrial weigh-batching 

American Optical broke into elec 
tronics with a beautifully designed 
and executed 8-channel paper-chart 
recording, high-speed oscillograph 
Feature of the new recorder is its 
direct-writing method carbon 
transfer from mylar/carbon film to 
chart paper achieving fine legi 
bility and resolution even at high 
frequencies and paper speeds 

Two new, complete, miniature, in- 
dustrial electronic control systems 
joined the six now in the field (See 
p. 74, ISAJ 1/59). Fischer & Porte 
displayed their new Ratographic 
electronic line—recorders, controll- 
ers and transmitters. Outstanding 
feature: an unusually-simple self- 
balancing d-c potentiometer pen 
drive, which linearizes measurement 
signals by a characterized cam. Their 
Model 851 Universal Electronic Con- 
troller is Hayes Corporation’s entry 
It accepts inputs directly from cur 
rent-output transmitters, or recorder 
retransmitting slidewires. Another: 
contender in the solid-state elec- 
tronic miniature recorder field is a 
new company DeVar Systems 
Inc., Glenbrook, Conn. All electron- 
isms are transistorized, rusged, fully- 
encapsulated, plug-in modules 

Following five years’ development, 
Ohmart announced the first nuclear 
gage commercially offered for the 
mass-flow measurement of dry gran- 
ular materials — cement, plastics 
foods, minerals. It operates on the 
“Bremstrahlung effect:” beta rays 





hitting the flowing granular solids 
cause secondary X-ray emissions 
which, passing through the material, 
are measured by a cell on the oppo- 
site side. 

Data-Handling 

Certainly the most noted new 
product at the show their “K- 
Logger” — brought heavy traffic to 
the booth of Keinath Instruments 
Co. A traveling print bar located be- 
hind charts up to 4 x 6 feet in size, 
graphs up to 400 variables, in 100 
separate chart frames, in 4 colors, 
to tell on a single chart the complete 
production story of the largest proc- 
ess unit. And its built-in annunciator 
illuminates colored warnings which 
show through a translucent chart 
plate behind the proper frame where 
the off-normal variabie is being re- 
‘orded. 

Two giant-size data plotters took 
their bows at the 1960 exhibit. Ger- 
ver Scientific displayed their new 
X-Y Plotter, with an accuracy of 
0.004 in. over a 4 x 4 foot working 
irea. Aero-Service Corp. showed 
their new fully-automatic Coordin- 
itograph, developed in coordination 
with Franklin Institute, Philadel- 
phia: Working area is 47% x 47% in 
with an amazing plotting accuracy 
»g 0.0015 in. Accepting inputs from 
punched cards, punched tape, key- 
board or magnetic tape, the big 
plotters find use in cartography, mis- 
sile tracking, aircraft and marine 
ofting, automatic machining, etc 

Bailey Meter presented the first 
non-computer industrial application 
f magnetic-drum programing as 
part of their new solid-state data 
system for powerplant’ variables 
Genesys introduced a compact table 
top punched-card reader capable of 
handling 400 cards per minute and 
it $4000, far below the price of any 
ther comparable reader. Consoli- 
lated Electrodynamics announced 
no less than five new tape recorders, 
ncluding the PR-2300 portable unit, 
which fits into just 30 vertical inches 
»f RETMA rack space 
New In Computers 

RCA and Foxboro exhibited in 
idjacent booths to demonstrate the 
tie-in between the two firms in the 
field of computer process control 
Foxboro showed their Computer Set 
Point Stations either air or elec 
tronic “Consotrol” controllers cus 
tom designed to operate as the com 
munications link between the proc- 
ess and the RCA-110 Computer. CSS 
feature: a motor-driven set-point 
vhich permits manual over-ride and 
yumpless computer/manual transfe1 
Computer initiated set-point changes 
ire applied as a ramp (rather than 
i step) with the rate of change con 
trolled by the computer program, o1 
manually. Set-point change can be 
limited by visual, manually-set high 
and low stops. The RCA-110 cer- 
tainly is designed to perform under 
rugged industrial environments, 
vith massive sheet-steel cabinet and 
hardware, internal air conditioning, 


and a power supply built like a 
utility substation. It demonstrates 
RCA’s philosophy of computer proc- 
ess control: large memory, both core 
and drum, and very high speed. 

For the first time at ISA, Libra- 
scope showed its new industrial con- 
trol computer—the “1000.” (Specs 
on the 500 and full details of an 
advanced application are given in 
“Computer Automates Army Tank 
Checkout,” p. 19, ISAJ for October.) 

Bendix demonstrated a new, high- 
performance multi-channel blending 
system controlled by their G-15 digi 
tal computer. It provides large cost 
and labor savings plus better product 
quality control, as compared to equi- 
valent manually-operated  electro- 
mechanical methods. Blending appli 
cations: missile propellants, plastic 
and paint colors, synthetic rubber, 
gasoline and lube oil 


All Fluid Amplifier 

The most spectacular and intrigu- 
ing and possibly the exhibit with 
most implications for the future 
was that by Diamond Ordnance Fuze 
Laboratory, demonstrating with ac- 
tual working models the many uses 
of fluid amplifiers. These devices 
use, instead of electronics, imping 
ing jets of gases or liquids for am- 
plification, flip-flops, memory, logic 
or control. Having no moving parts, 
they are wear proof, and largely un 
affected by vibration, shock, centri- 
fugal force or weightlessness. It was 
the development of these devices 
that won for B. M. Horton the 1960 
Arnold O. Beckman Award 

Tribute must be paid to the Gov 
ernment exhibits which have added 
greatly to the scope and interest of 
ISA shows in the past four years 
Heavy attendance the week through 
at these booths attest to the splendid 
working displays ranging from a 
Navy teaching machine to satellite 
navigation 


PRESS ENDORSES ISA 


Despite the demand for space in 
the nation’s press occasioned by the 
meeting in New York City of the 
United Nations General Assembly. 
and the activities of some of the 
foreign representatives, due recog- 
nition of the importance of the part 
of instrumentation in the industrial 
life of our nation, as well as in its 
defense activities, was accorded, 
through the press “coverage” of the 
big show 

Such leading publications as the 
New York Times, World-Telegram & 
Sun, New York Herald-Tribune, 
American Metal Market, each of the 
five days of the Conference & Ex 
hibit devoted anywhere from three 
quarters of a column to a column o1 
more of space to material concern 
ing conference sessions or news on 
the many exhibits to be seen on the 
floors of the Coliseum. Consider 
able space was devoted to the large 
exhibit of the Department of De 
fense comprised of exhibits from the 


KEEP THEM RUNNING — is the 
slogan of ISA's famous Instrumentation 
Maintenance Clinics. Here Minneapo- 
lis Honeywell's F. L. Nester instructs 
L. H. Adams of du Pont (left) and 
Dan Hessman of American Viscose 
(right) in use of electronic instrument 
shop test equipment. 


TEACHERS AND PUPILS — toured 
the ISA Exhibit as a special opening 
night feature. Pointing out Bristol 
Metagraphic recorder on the Electro- 
Mech Vis-A-System panel is sales en- 
gineer George Hart. Onlookers are (L 
to R) Prof. K. O. Smith, and students 
G. van Der Voort, Jack Jennings and 
A. C. Raman, all of Montclair State 
College, New Jersey. 


three services. Also to other Gov- 
ernment department exhibits such as 
the National Bureau of Standards 

Approximately 200 representatives 
of the daily press, trade and techni- 
cal publications, as well as picture 
ervices, radio programs and the 
news services such as the Associated 
Press, United Press International 
and those of the Times and the 
Herald-Tribune, registered at ISA’s 
Press Room facilities which were 
filled daily with groups of editors 
Here were held press conferences 
with writers of technical papers 
given during the conference and 
meetings with the press arranged by 
exhibitors 

Several times a week since the 
conclusion of the New York Con 
ference & Exhibit, huge envelopes 
of “press clippings” have been re 
ceived at ISA Headquarters, all of 
them having to do with material 
that has appeared in the nation’s 
newspapers all over the United 
States, as well as preliminary reports 
from such publications as Steel, Au- 
tomatic Control Research de vel- 
opment, Electronic News Power En- 
gineering, Test Engineering, Chemi- 
cal & Engineering News, to name a 
few. More will be received over the 
coming months, thus insuring that 
the recent ISA Conference & Exhibit 
in New York will be one of the most 
widely publicized ever held by the 
Society 
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Kiel Auditorium has been set as the scene for the ISA 
Winter Exhibit. The latest instrument hardware will be 
on display from 1:00 P.M. to 9:00 P.M., January 17 and 

and 10:00 A.M. to 6:00 P.M., January 19 

ISA Headquarters will be in the Sheraton-Jefferson 

Hotel, site of the Conference program and all ISA Board 


ind Committee meeting 


General Activities 


\ll ISA Section presidents are invited to meet with 
the Society Executive Board and Division Director 


Monday, January 16, prior to the Conference and Ex 
hibit. The all-day meeting will provide an opportunity 
for Section and Division leaders to discuss the most 
effective methods in the achievement of ISA goals 
Monday morning the Ladies Headquarters, located in 


the North Room of the Sheraton-Jefferson, will open 
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St. Louis in ‘é1 


For the first time since 

1949 the people of St. Louis will 

play host to one of ISA’s “Big Three for 
1961”—the Winter Instrument Automation 
Conference and Exhibit, January 17-19. 

It’s been a long time since ’49 for this hub of 
the midwest, often dubbed the “Crossroads 
of the Nation.” Industrial giant, gateway for 
rail, river, road and sky, St. Louis is the 

9th largest manufacturing center in the 
United States. Its industries are many: 
chemical, petroleum, aeronautical, food, 
ceramics. t or local Society members and 
other instrument people, the ISA Meet will 
be the best thing that’s come their way in 
twelve years. The reason is geographic. Most 
of them simply are not able to journey to 
far off points in the nation for ISA’s big 
Annual Fall Conference and Exhibit. Now 
they will see just how the field of 
instrumentation stands, in a first class 
exhibit of new products, “hardware in 
action,” right in their own backyard. Each 
man will find out what the other fellow 

has been up to. And when he asks, ‘““What’s 
new ?”, he’ll get plenty of answers 


* 
and continue operations throughout the Conference and 
Exhibit. The Headquarters will also function as a Hos 
pitality Room 
Plans are now being finalized for a social gathering 
to be scheduled either Monday or Tuesday evening 


Technical Sessions 


Sessions are set for both morning and afternoon start 
ing January 17 through 19, including a Strain Gage ses 
sion and workshop carried over from the Septembe1 
New York Show 

Briefly, the sessions will cover the immediate future 
of instrument development and applications, researcl 
and development of new instrument equipment, and 
the need for and application of new industrial instru 
mentation techniques 





Basic Medical Measurements 


A session in the recent advances in bio-medical in 


strumentation has been developed by Fred Alt, Chief, 


Instrument Engineering and Development Branch, Na 
tional Institutes of Health, Bethesda, Maryland 

This session will deal with the wide field of instru 
mentation as used in both medical and space flight re 


search. Medical instrumentation problems of a space 


flight capsule will be discussed as well as new develop 
ments on artificial intra-corporeal heart pumps, instru 
ments for metabolic studies on humans and for optical 
density studies on biologic fluids 

Earl J. Brown, Senior Instrumentation Development 
Engineer, McDonnell Aircraft Corporation, will present 
a paper on “Bio-Medical Instrumentation as Applied to 
the Astronauts and Primates of Project Mercury.” This 
will be a description of the development of systems to 
measure the cardiac activity (E.K.G.), respiration rate 
and depth, and body temperature of the occupant (as- 
tronaut or primate) of the Mercury capsule during 
flight 

Three scientists from the National Institutes of Health 
have collaborated on a paper to be presented entitled 
An Instrument System for Measuring Total Energy Me- 
tabolism and Related Phenomena in Humans.” They are 
Drs. R. H. Thompson and E. R. Buskirk, physiologists, 
and G. D. Whedon, Chief, Metabolic Diseases Branch 
The content covers the continuous measurements made 
of oxygen utilization, carbon dioxide production, body 
temperature and other physiological variables unde1 
gone by a human in the Metabolic Chamber at the Na 
tional Institutes of Health. This is a sealed air-condi- 
tioned room in which an individual may remain on a 
self-sufficient basis for 24 hours or more 

Reginald C. Eggleton, Francis J. Fry and William J 
Fry, Interscience Research Corporation, Champaign, II] 
inois, will present a paper on “Artificial Heart-Prelimi 
nary Studies.” This paper will cover the development 
of a compact efficient artificial heart, designed for long 
term perfusion of experimental animals and employed 
to supply the entire cardiac demand for durations as 
long as one-half day for the animals. The operative tech 
niques employed and the results of observation on ex 
perimental animals during such tests will be presented 
Design requirements for such natural heart substitutes 
will be briefly reviewed 


Pipeline Management and Instrumentation 
Two sessions are scheduled under the Transportation 
Division. The first is the Pipeline Management session 
being developed by Judson W. Smith of the Williams 
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Brothers Company, Tulsa, Oklahoma. The second ses 
ion, Pipeline Instrumentation, has been developed by 
E. FP. Reynolds, Mason-Neilan Company, Norwood 
Massachusetts 

Theme of the Pipeline Management session is “Eco- 
nomics of Computer Control of Pipeline Systems.” It 
will be presented on a management level, highlighting 
the economic factors which are involved in the installa- 
tion of computer control equipment on liquid and gas 
pipeline systems. Papers will range from systems studie 
to equipment leasing 

The session will open with a discussion of a recently 
completed systems optimization study of one of the 
country’s major gas pipeline systems. The study was 
made to determine the feasibility of developing a math 
ematical model of the system and installation of com 
puter control equipment for optimizing systems opera 
tions 

This will be followed by a paper which outlines the 
development of data handling and computer control 
equipment on liquid pipeline systems and discusses eco 
nomic factors and special equipment requirements for 
losed loop computer control 

The session will close with a factual presentation of 
the relative economics of owning versus leasing high 
capital investment type of control equipment, as devel 
oped by a major equipment leasing company 

The second session, Pipeline Instrumentation, is 
Survey of Data Handling Standards Requirements 
for the purpose of establishing recommendations for 
tandards. This report will be presented by David Wol 
kov, Airborne Instruments Laboratory, Division of Cut 
ler Hammer Inc 

Manufacturers of data handling equipment will then 
discuss specific points in the report. These comments 
will cover technical points with respect to interface on 
the input, interface on output of central facilities, and 
fixed versus variable word length. The manufacturer: 
comments will establish technical problems which must 
be rationalized to produce usable recommendations and 
at the same time, give the user an appreciation for data 
handling language problems 

Comments will also be presented from the “computer 
point-of-view” which gets into the question of what 


comes after data logging and systems compatibility. The 
noderator during this segment will be Harold V. Chri 
nsen, Phillips Pipe Line Company 


Cement and Lime 


For the first time in several year technical paper 
will be presented on cement and lime operations at an 


ISA Conference. The session has been developed by W 
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Marvin Clark of the Mississippi Lime Company of Mis 
souri, Ste. Genvieve, Mo. It will deal with the tech- 
niques of control and operation of the cement and lime 
industries, specifically the advantages derived from 
the extreme versatility and reliability of instrumenta- 
tion for Rotary Kiln measurement and control. 

Technical papers will be presented from the user’s 
point of view on “Instrumentation and Control Tech- 
niques as Applied to the Rotary Kiln,” “Meters and 
Controls for Automated Operation of Rotary Kilns,” 
and “The Acceptance and Advantages of Instrumen 
tation and Automatic Controls on Rotary Kilns.” 


Other Sessions 


Other sessions being planned include: Aero-Space, 
developed by W. J. Gabriel, Group Engineer, Convair 
Division, General Dynamics; Chemical and Petroleum 
Instrumentation sessions I and II, developed by D. W 
Richmond, Senior Instrument Engineer, Monsanto 
Chemical Company; Analysis Instrumentation, devel- 
oped by W. E. Dixon, Analytic Systems Company, with 
session conduct chairman, Dr. Lewis Fowler, Univer 
sity City; Measurement Standards, developed by Fran- 

Lynch, McDonnell Aircraft Corporation; Data Han- 
dling Sessions I and II, developed by Dr. T. J. Williams, 
Engineering Supervisor, Monsanto; Management, devel 
oped by Bruce Greaves, Bruce Greaves Company; Meas- 
urement and Control, developed by W. C. Stickney, 
APDA, Inc., and a Strain Gage session developed by 
Mills Dean III, of the Navy Department. In addition, 
a Semi-Conductor Strain Gage workshop will be con 
ducted by Mr. Dean 


Registration 


The new registration policy will be in effect at the 
St. Louis Show. ISA members will be able to attend 
both the Conference and Exhibit free. Guests of exhibi 
tors who hold complimentary admissions will also be 
ible to attend the events without charge. Non-members 
will pay a nominal $2.00 registration fee to attend eithe 
or both the Conference and Exhibit 


Plant Tours 


The St. Louis Host Committee has planned two major 
tours during the Show: the Anheuser-Busch Brewery 
and Monsanto Chemical Company 

Anheuser-Busch is the largest single brewing plant in 
the entire world. It has 90 separate buildings covering 
70 city blocks, comparable to the size of Chicago’s Loop 


District, and more than 5 million square feet of covered 
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floor space. In addition it has a generating capacity 
which would serve the electricity needs of a city the 
size of Buffalo, New York. Ten miles of railroad track 
are located on the Brewery property, where 165 freight 
cars can be placed on loading tracks at one time, and 
an additional 122 on holding tracks. 

The second tour will be through Monsanto Chasalest 
Company’s general offices and research center, the 
heart of which is a complex commiunications network 
for the world-wide Monsanto organization. This com- 
munications center houses an IBM 650, 702 and 704. The 
big feature here is an analog computer, first of its kind 
and size in the chemical industry, which is assigned to 
the study of automatic control and process dynamics 
problems. Visitors will also see Monsanto’s inorganic 
laboratory and agricultural research laboratory. 


Host Committee 


The St. Louis Host Committee is being directed by 
James W. Stallings, executive chairman, Shell Oil Com- 
pany, and William J. Durkin, executive vice chairman, 
Durkin Equipment Company. Other officers include: 
Stanley G. Sleeman, Jr., secretary-treasurer, National 
Lead Company; Charles F. Hintz, banquet chairman, 
Minneapolis-Honeywell; Edward W. Zurow, exhibit 
space chairman, Sverdrup and Parce! Engineering Com- 
pany; John V. Opie, conference program coordinator, 
Mallinckrodt Chemical Works; Richard H. Hanheide, 
membership committee chairman, H. D. Hale Company; 
Fred Zopff, publicity chairman, the Zopff Company; 
Gillman A. Hippe, registration committee chairman, 
Monsanto; Everett B. Miller, plant tours chairman, E. B 
Miller Company; Forest E. Head, conference rooms com- 
mittee chairman, Monsanto; and David P. Gast, trans 
portation, Carl F,. Gast Company. 

Vice chairmen include: R. D. Routh, social committee, 
H. D. Hale Company; A. E. Brennecke, membership 
committee; L. V. Errico, publicity committee, Minneap- 
olis-Honeywell; R. S. Yahrmarkt, registration commit 
tee; F. C. Barnett, plant tours, Monsanto; and H. J 
Meier, transportation committee, Carl F. Gast Company 


Student Tour 


Several high schools in St. Louis have indicated that 
many of their science classes will participate in a special 
tour of the Exhibit to be conducted Thursday afternoon 


Ladies Program 


A whirlwind schedule is in the works for the ladies 
beginning with the visit to the Charlotte Peters tele 
vision shown on Monday afternoon. Sandwiched in be 
tween tours on Tuesday and Wednesday will be a lunch- 
eon, style show, browsing on Olive Street—the “Antique 
Row” of St. Louis, and a matinee at the American 
Theater. 

Some of the tour sites include: the Campbell House, 
mansion of the 1850’s, preserved in all its detail with 
authentic furnishings and costumes; the Eugene Field 
house, boyhood home of Field, the “Children’s Poet” 
the Old Courthouse, scene of the famous Dred Scott 
case and also the site of early slave auctions; the Rock 
House, oldest structure in St. Louis, built in 1818 as a 
fur trading post, and the old Cathedral, where the first 
Mass was celebrated in St. Louis in 1764 


Ladies Committee 


The Ladies Committee is under the direction of Ida 
Huber, chairman, Instrument Engineering Company, 
and Mary Cipriano, vice chairman, Monsanto. Commit 
tee members include: Mary Ann Stallings, publicity, 
Shell Oil Company; Lydia Lee, registration and recep 
tion, National Lead Company; Ann Pierson, transporta- 
tion, O’Brien Equipment Company; Patty Durkin, TV 
show, Durkin Equipment Company; Mary Ellis, lunch- 
eon and style show, Taylor Instrument Company; Eve 
Pourie, theater, Union Starch & Refining Company; and 
Ruth Richmond, sightseeing tours, Monsanto Chemical] 
Company. 
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new aid for instrumentation training 


ISA EDUCATION GUIDE NOW AVAILABLE 


“Basic Instrumentation Lecture Notes and Study Guide 

Part One, Measurement Fundamentals,” the first in 
ISA’s Professional Development Series, is now avail- 
able. The broad techniques of measurement covered by 
this 114-page guide are treated by introducing the vari- 
ous primary elements used for pressure, level, flow, 
temperature and special measurements. In addition, 
physical, chemical and special methods for chemical 
analysis are discussed. As the methods described for 
measuring the many variables produce some hydraulic, 
pneumatic or electric signal, the different means for 
identifying the intensity of these signals have been 
grouped together and are presented as a common ref- 
erence section for use with each of the above-mentioned 
major subdivisions of study. 

The guide contents will assist curriculum planners, 
training direcors, instructors, instrument supervisors 
and course participants alike. Certain inherent features 
of this guide make it a valuable aid to all responsible 
for or associated with instrumentation instruction. Pre- 
sented in outline form, the guide allows for the addition 
or omission of certain information and data by the in- 
structor, readily adapting it to a variety of levels and 
training objectives. One hundred and forty-eight illus- 
trations, describing certain theories and principles of 
operation related to the different measurement tech- 
niques, are located opposite the appropriate subject mat- 
ter throughout tne guide (see figure). These sketches 
should prove of equal value to both instructor and stu- 
dent 

Major subject divisions are arranged so that each is 
prefixed by a list of available texts and literature for 
reference or study purposes. Since training objectives 
vary, no attempt has been made to outline specific ma- 
terials for any one particular course of study. Instead, 
all measurement areas are included so that individual 
courses of study can be developed from this variety of 
materials, each based on specific group needs. 


How the Guide Crew 


Realizing the ever-increasing need for the develop- 
ment of instrumentation training materials, ISA’s Na- 
tional Education Committee, under the chairmanship of 
E. C. Wanner, outlined projects which would fill this 
demund. One such project was to provide a continuing 
number of course materials as an assistance to those 
associated with instrumentation training and as an aid 
in professional development. Under the leadership of 
J. E. Casey, of Leeds & Northrup Company and chairman 
of the ISA’s Subcommittee on Supplementary Educa- 
tion, an over-all subject scope was resolved. It was 
decided that certain subject areas would be developed 
and prepared in the form of a continuing series of guides 
that would be of general value to all, regardless of oc- 
cupation or achievement level. The first project to ma- 
terialize from this committee effort is Part One, Meas- 
urement Fundamentals 

The guide is intended to aid both industries and edu- 
cators alike. Along with the ever-increasing number of 
instrumentation courses being initiated in our nation’s 
schools; industries, in advancing with technological 
change, have found that they too must develop specific 
skills and knowledge in their personnel. This guide can 
serve to assist industry in preparing men to undertake 


























Typical page from the first in a series of new 
ISA guides for setting up instrumentation courses. 


various positions in instrumentation. Group chiefs 
supervisors, industrial trainers and those responsible for 
ervice functions regardless of their particular industry 
will find this guide valuable in establishing in-plant 
and on-the-job training programs for the purpose of 
up-grading and introducing the technology to those 
just entering instrumentation 

A second guide, entitled “Control Fundamentals,” re- 
sulting from other projects outlined by ISA’s Supple- 
mentary Education Subcommittee, .s planned and should 
materialize this coming year. It will treat this subject 
in similar outline fashion and also will contain sketches 
and illustrations where practical 


Order Your Copy Today...... 


BASIC INSTRUMENTATION LECTURE 
NOTES & STUDY GUIDE— 


Part One, Measurement Fundamentals 


First in a series of ISA guides to help Sections, 
schools and industries to develop instrumentation 
training programs. Contains 114 pages, 148 illustra- 
tions and sketches, 44 references. 


Price: ISA Members and Educational 
Organizations $3.50 


Others $5.00 


Company purchase orders accepted for later invoicing; 
otherwise, include payment with your order. All orders 
are subject to mailing charges. 
Instrument Society of America 
c/o Publications Department 
313 Sixth Avenue 
Pittsburgh 22, Pa. 
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The 1961 ISA Executive Board 





The 1961 


[SA Executive Board, photographed during the New York Conference and Exhibit, 


Vrie 


wil 
Fran 


and Wil 


Fred 
with ISA titles and 


officially take office on November 1, 1960. Seated (left to right): E. A. Adler, Nathan Cohn, 
cis S. Hoag, Philip A. Sprague, Dr. Ralph H. Tripp, John Johnston, Jr., John C. Koch and 
Carpenter. Back Row (left to right): Nelson Gildersleeve, C. Roy Horton, Kenneth S 
Henry J. Noebels, Milton M. McMillen, John J. McDonald, Otto J. Lessa, Robert C. Mann, 
liam H. Kushnick. Not included in the photograph are H. Kirk Fallin, John R. Mahoney, 
Gilmer and J. Howard Park, III. Listed below is the official roster of the Board, 
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J. Howard Park, Ill 
Elected Vic2-President 
of District VIl 


J. Howard Park, III, 1959 Houston 
Section National Delegate, has been 
elected Vice President of District 
VII. He succeeds Tom Pierson who 
resigned recently to assume full- 
time responsibility in a new com- 
pany affiliation 


Mr. Park, President of Mainten- 
ance Engineering Corporation, is a 
1942 graduate of Rice University 
with a bachelor of science degree in 
mechanical engineering During 
World War II, he spent two years 
is a Naval Lieutenant with the Un- 
derwater Demolition Team II in the 
South Pacific 


He joined Maintenance Engineer- 
ing Corporation in 1946 as a sales 
engineer. He was elected Vice Presi- 
dent of the comp ny in March 1957, 
ind President in April 1959 


A member of ISA since 1946, Mr 
Park is a registered professional en 
gineer, State of Texas 


Admissions Committee Formulates 
Policy For Senior Membership 


While ISA now has more than 2600 
Senior Members, many others who 
are qualified have not yet taken the 
trouble to file their request for ad- 
vancement to this grade. Society 
records should reflect an accurate 
cross section of the technical stature 
of its membership. It is important 
that every qualified ISA member 
acquire the distinction to which he 
is entitled and become a Senior Mem- 
ber. Proper identification reflects 
credit both to the individual and to 
the Society. It helps to establish that 
instrumentation technology deserves 
recognition for the important part 
it plays in engineering science and 
industrial technology 


Instrumentation as a career and 
as a business enjoys the interest of 
men who are of considerable stature 
in science and in industry. Instru 
mentation is becoming an ever more 
important force in the drive toward 
space supremacy and _6 industrial 
prominence in world markets. The 
people in instrumentation are mem 
bers of a unique family of serious 
minded, competent technical special- 
ists who, because of the nature of 
instrumentation, are continuously 
devoting large fractions of their per- 
sonal time to self-improvement and 
keeping pace with our rapidly 
changing technology. As a result, 
the background experience of the 
average ISA member is a cut above 
that to be found in many comparable 
organizations. Each member has a 
responsibility to report this fact in 
its proper light 


The Admissions Committee has 
suggested that Section officers make 
sure that applications for Senior 
Membership are available for com- 
pletion by those thought to be qual- 
ified. Attention is called to the fact 
that the headquarters’ office will 


ISA Membership Renewals Set Record Pace 


The Society expects to clean up 
the drive for renewal of member 
ship in ISA in the shortest time 
ever. Within three weeks after the 
renewal notices were sent out, al- 
most one-third of the members had 
announced their intention to con 
tinue their ISA affiliation through 
1961, and checks are continuing to 
pour into ISA Headquarters in Pitts 
burgh at an average of 70 per day 

Membership director Ray Sim- 
mons gives much of the credit for 


encouraging response to “sale 
at the Section level. The 
executives of local Sections coupled 
public announcements at their Ox 
tober meetings and_ buttonholing 
techniques with the mailing of re 
newal notices from Headquarters 
However, Section Presidents are 
till requested to make it a point 
during oncoming meetings and in 
the monthly bulletins, to urge mem 
bers who have not yet done so, to 
respond to their renewal notices 


supply Senior Member certificates 
suitable for framing at a nominal 
cost of $1.00. Also available are 
tapel pins which identify Senior 
Membership 


The Society can be proud that 
thirteen of its members have been 
elected to the grade of Fellow of 
the Instrument Society of America 
After November 15, 1963, nominees 
for advancement to this grade may 
originate exclusively upon the rec- 
ommendation of those who already 
enjoy this distinction. Prior to that 
date nominations can be accepted 
from Senior Members. The admis- 
sions Committee would welcome 
suggestions from Senior Members 
advancing the names of candidates 
for Fell.w grade. The Committee 
1 grateful for the excellent coop- 
eration which it has already re 
ceived in this connection, and looks 
toward continuation of this evidence 

responsible participation in the 

of the Society. Nominations 

made at any time, but since 
the deadline for final consideration 
prior to the annual meeting is July 1 
it is hoped that early action will be 
taken sufficient to allow time for 
proper investigation and considera 
tion by the Admissions Committee 
Obviously it is necessary to docu 
ment very completely the Fellow 
proposals and copies of papers pre 
sented, patents granted or applied 
for, education and career informa- 
tion, and statements about outstand 
ing achievements must be supplied 
along with the detailed information 
requested in the nominating form 


The assistance and cooperation of 
every member of ISA is essential to 
the conduct of any proper admis 
sions program. It is the hope of the 
Admissions Committee that every 
member will do his part to make 
proper use of this privilege 





Proposed Revision To RP5.1 


A proposed final version of 
ISA RP5.1 has been prepared 
by H. E. Hanson’s committee 
on Instrument Flow Plan Sym- 
bols. Thi 


prepared 


version has been 

result of the 

dditional needs that have 

created by technological 

over the last eleven 

In order to insure the 

view, copies of thi 

proposed version are available 

to all desiring to comment on 

Request should be for- 

warded to H. E. Hanson, Esso 

Research and Engineering Co., 
P.O. Box 209, Madison, N.J 
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Allen F. Marks 
New Head of RP-7 





Allen F. Marks, four-year member 
of the National Recommended Prac- 
tices Committee, has been appointed 
Chairman of RP-7, succeeding R. U. 
Stanley. 

Mr. Marks, an instrument engi- 
neer with Bechtel Corporation’s Re- 
finery and Chemical Division, is a 
senior ISA member and executive 
board member of the Northern Cali- 
fornia Section. 

A graduate of the University of 
Michigan with a BSE in Chemical 
Engineering, he also attended Illin- 
ois Institute of Technology and the 
University of Louisville. 

He is a registered 
engineer, State of California, and a 
member of AICE and ACS. 


professional 


Victor Sikora Appointed 
New Meetings Manager 


Victor W. Sikora has joined the 
ISA Staff as Meetings Manager in 
the Technical and Educational Serv- 
ices Department. 

Mr. Sikora will be working with 
the Society’s Divisions, Committees 
and Coordinators to plan, organize 
and conduct all ISA conferences and 
symposia. He will also be the focal 
point for arranging and procuring 
physical properties, facilities and 
services in connection with Society 
meetings. Mr. Sikora will be assisted 
by Elsey Johnson, Meetings Services 
Manager 

A graduate of the University of 
Pittsburgh, Mr. Sikora was formerly 
associated with the Explosives Divi- 
sion, and Combustion and Research 
Sections, U.S. Bureau of Mine 
Taylor Instrument Companies, West 
inghouse Atomic Research, and the 
Boiler Division of Babcock and Wil- 
cox 
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ISA Transactions Underway 


The long awaited ISA Transac- 
tions are now underway. Charles O 
Badgett, chairman of the Publica- 
tions Committee, has announced that 
all Divisions and Committees are 
now organizing Editorial Review 
3oards and beginning to evaluate 
technical papers for publication in 
one of the four parts. If the pro- 
gram operates on schedule, the Pub- 
lications Committee expects to pub- 
lish four issues in 1961. 


Transactions were authorized by 
the Executive Board in 1959, after a 
thorough study of all aspects of the 
project by the Publications Com- 
mittee, then under Nathan Cohn’s 
chairmanship. Because ISA is unique 
among engineering societies, in that 
its members represent all industries 
as well as various activities within 
each industry, the Transactions 
were specifically designed to en- 
compass these varied interests and 
needs. These run all the way from 
strictly scientific interests in con- 
cepts of measurement and control 
to engineering design and applica- 
tion and current practices and pro- 
cedures. 

To provide for some degree of 
specialization as well as _ future 
growth, the Transactions will be is- 
sued in four parts. They will prob- 
ably be issued quarterly until suf- 


ficient material dictates a more fre- 
quent publication rate. A descrip- 
tion of each of the four parts fol- 
lows: 

Part I. Measurement Apparatus: re- 
search, development and design of 
new instruments, instrument com- 
ponents and accessory devices. 

Part II. Measurement Applications 
measurement techniques, methods 
and applications. 

Part UII. Data Handling, Computa- 
tion, and Automatic Control Sys- 
tems: data handling, computation 
and automatic control systems. 

-art IV. Surveys and Reviews: tu- 
torial, survey and review articles 
Resumes of recent work. Standard 
practices of scientific societies. 

The success of ISA Transactions 
will depend on the editorial policies 
and standards of excellence in eval- 
uating and selecting papers. Among 
the items that will be considered in 
accepting a paper for publication 
are: (a) originality of concept or 
treatment; (b) permanence of in- 
terest; (c) contribution to engineer- 
ing practice; (d) thoroughness of 
treatment, yet concise; (e) refer- 
ence to related literature 

All correspondence relative t 
Transactions should be addressed to 
Transactions Publications Director 
ISA, 313 Sixth Avenue, Pgh., 22, Pa 


Recorder-Controller SAMA 
Award is Revised 


Henry C. Frost, past president of 
ISA and retiring chairman of the 
Honors and Awards Committee, has 
announced a revision in the ISA 
Journal SAMA Award. Sponsored 
by the Recorder-Controller Section 
of the Scientific Apparatus Makers 
Association, this award has _ been 
made for the last three years in 
recognition of outstanding process- 
ing instrumentation articles pub- 
lished in the ISA Journal. The 
awards have been in the form of 
first, second and third prizes for the 
three top papers. Cash awards of 
$300, $200, and $100 respectively 
were given together with certifi- 





cates 

As one part of a new ISA Honors 
and Awards program, initiated un- 
der Henry Frost’s direction in 1960, 
it was recommended that a single 
award pe made for the most out- 
standing paper published in the ISA 
Journal each year, instead of three 
awards. The matter was discussed 
with officials of SAMA and the 
change agreed upon. A proposal for 
revision of the ~ward was made to 


the ISA Executive Board at its meet- 
ing in New York on September 30 
and approval was given 

The new Recorder-Controller 
SAMA Award provides a certificate 
engraved plaque, citation and a $500 
cash award to the author of the 
most outstanding paper in the field 
of processing instrumentation pub- 
lished in the ISA Journal each year 
The winner will be selected fron 
articles appearing in the twelve ISA 
Journal issues from June through 
May each year. To be eligible for 
this award, authors must be mem- 
bers of ISA and must not be con- 
nected with any organization con- 
cerned with manufacture, sales o1 
service of instruments. The award 
will be presented at the annual ISA 
meeting each year along with sev- 
e,al other ISA Honors and Awards 

Qualified authors are urged to 
submit manuscripts for considera- 
tion of publication and for this 
SAMA Award. All correspondence 
and manuscripts should be addressed 
to Editor, ISA Journal, 313 Sixth 
Ave., Pittsburgh 22, Pa 





SECTION NEWS 





Ohio Valley Instrument-Automation 
Electronics Exposition Set For April 


The Ohio Valley Instrument-Auto- 
mation-Electronics Exposition has 
veen set for April 11 and 12, 1961 
it Cincinnati Gardens Exhibition 
Assembly Center. The event is spon- 
sored biennially by the Cincinnati 
Section 


The two-day exposition will be 
iimed at engineering, scientific and 


technical groups from all parts of 
the Ohio Valley 


B. F. Burdick, Cincinnati Section 
president, said that a companion 
project in the form of a symposium 
program with other technical soci 
eties participating, is now under 
consideration as an Exposition high- 
light. The ISA Section is an affiliate 


Record Attendance at Fox River 
Valley Section Meeting 


The Fox River Valley Section 
»roke its attendance record with 96 
members of the Pulp and Paper In- 
justries represented at the Section’s 
recent dinner meeting 

Featured speaker was Dr. J. A 
Vandenakker of the Institute of Pa- 
per Chemistry, Appleton, Wisconsin 
He discussed “Basis Weight and 
Moisture Measurement and Control.” 

On behalf of the Pulp and Paper 


Officers and guest speak- 
er meet following the 
highly successful meeting 
of the Fox River Valley 
Section. (L. to R.) Wilbur 
Smith, Technical Chair- 
man, Minneapolis Honey- 
well; Howard Patterson, 
Secretary-freasurer, Thil- 
many Pulp & Paper Co.; 
guest speaker, Dr. J. A. 
Vandenakker, Institute of 
Paper Chemistry and 
Robert A. Koehler, Pres- 
ident, Marathon  Div., 
American Can Co. 


Industry, the Institute of Paper 
Chemistry has been investigating 
means of measuring basis weight and 
moisture. Dr. Vandenakker spoke on 
his experiments in this field of a 
tivity 

For the past 25 years he has been 
with the Institute and is now chair- 
man of the Department of Physics 
and Mathematics and also Director 
of the Research Program 


of the Engineering Societies of Cin 
cinnatl 

Section personnel appointed as 
committee heads for the Exposition 
include Paul B. Fleming, general 
chairman, Leslie G. King, exhibits 
chairman, and Robert Scheffer, pub- 
lic relations chairman. All are as- 
sociated with the General Electric 
Company operations in Evendale 


District and Section 
Coming Events 


Some of the important District 
and Section events coming up in 
the near future are listed below 
More information will appear in 
later issues 


7th Annual Southeastern Conference 
and Exhibit, sponsored by District 
III, will be held April 19 through 21, 
1961 in Charlotte, North Carolina 


6th Annual North Central Area Au- 
tomation Symposium. sponsored by 
the Twin City Section, will be held 
February 2 and 3, 1961 at the Radi 
son Hotel, Minneapolis, Minnesota 


4th Annual Panhandle ISA Exhibit, 
ponsored by the Panhandle Section 
will be held March 15 and 16, 1961 
in Borger, Texas 


13th Annual Symposium on Elec- 
tronic Process Instrumentation, 
sponsored by the New Jersey Sex 
tion, will be held on Tuesday, April 
4, 1961 at the Hotel Essex, Newark, 
New Jersey 


Future Sections Work Toward Charter Awards 


To date the membership in the 
Lake Superior area numbers 33, plus 
some additional transfers, associates 
ind students. Archie W. Judson, 
Minnesota Ontario Paper Company 
ind Dwight W. Jamar, Jasper En- 
gineering Company, are handling 
the committee work 


The man behind the scene in the 
Little Rock-Pine Bluff area is W. F 
McCanless. He reports great prog 
ress there too. ISA members who 
would like to see the Little Rock 
Pine Bluff combination soon become 
an official Section should contact 
Mr. McCanless and volunteer to 


canvass additional members 

ISA men in Nashville, Tennessee 
ire moving ahead with plans to 
uild a new Section. Spearheading 
a committee for a future charter 
ire B. S. McKinley, E. I. du Pont de 
Nemours & Company and W. P 
Hairston, Minneapolis-Honeywell. 
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Houston, South Texas, Sabine-Neches 





Join Houston Chronicle on Science Review 


On November 6, a special news- 


paper issue devoted to the instru- 
ment sciences appeared on the news- 
stands in Houston, Texas. The re- 
view was sponsored by the Houston, 
South Texas and Sabine Neches Sec- 
tions and published by the Houston 
Chronicle. 


Officers of all three ISA Sections, 
in addition to the Houston Chapter 
of IRE, assisted in the selection of 
editorial matter 


The science review discussed the 
instrumentation, elec- 
computer 


many ways 
tronics, automation and 
control affect the public. 


Particular emphasis was placed 
on special aspects of interest to stu- 
dents at the high school and college 
level. With the science of instru- 
mentation developing so rapidly and 
the definite lack of trained person- 
nel to meet industry needs, the 
Chronicle highlighted the develop- 
ments taking place in instrumenta- 
tion and the tremendous career po- 
tential for young pecple 


Heading the editorial committee 
for the science review were chair- 
man, Dr. B. W. Thomas, vice presi- 
dent of the Houston Section, Texas 
Butadiene & Chemical Corporation 


and co-chairman, M. S. Bright, Hous 
ton Chronicle 


Vice chairman included Roy O’ 
Neill, president, Houston Section, 
Fisher Scientific; Isaac Miller, Pres- 
ident, South Texas Section, Celanese 
Corp.; J. M. Fridge, president, Sa- 
bine-Neches Section, Cities Service; 
Ralph Dosher, IRE Houston presi- 
dent, Texas Instruments; Everett 
Collier and Hank C. Feagan, Hous- 
ton Chronicle; and publicity direc- 
tors Claude Cullinane, Houston Sec 
tion, Eggelhof Engineers; Home: 
Givens, South Texas Section, La- 
Gloria Corp.; Edward Lane, Sabine 
Neches Section, Gulf Supply; and 
John Houston, IRE, S.LE 


Washington Section Forms New Technical Committees 


The Executive Council of the 
Washington Section has authorized 
a new committee structure which 
will focus attention on specialized 
technical areas in the broad field of 
instrumentation 


The new committee chairmen will 
have the responsibility of organiz- 
ing activities aimed at stimulating 
the talent and promoting the pro- 
fessional growth of Washington 
Section members who are identified 
with some individual segment of in- 
strument design and application. 


The following chairmen, appointed 


Section Briefs 


Primary measurement of variables 
was the topic of discussion during 
the October meeting of the Los An 
geles Section. E. A. Houser, sampling 
system supervisor for Beckman In- 
truments spoke on “Sampling Meth- 
ods for On-stream Analysis.” Mr 
Houser is chairman of the ISA Na- 
tional Committee for Sampling Sys- 
tems. Howard B. Lewis, chief de- 
velopment engineering, Consolidated 
Electrodynamics Corp., discussed 
“Measurement and Transmission of 
Variables for Computer Consump- 
tion.” Mr. Lewis has developed a 
line of magnetic recording heads and 
primary pressure standards at CEC 
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by Section president Dr. Henry L 
Mason, will become _ non-voting 
members of the Executive Council 
for the current year. 


Aerospace Aetivity: Fred B 
Bryant, National Aeronautics and 
Space Agency; Automation Control 
Activity: Alan S. Berson, Veterans 
Administration; Biology Activity: 
Dr. Fred Alt, National Institutes of 


Health; Data Handling Activity: 
John P. Evans, National Bureau of 
Standards; Electronics Activity: 


Ronald J. Wylde, Naval Engineering 
Experimental Station; Management 
Activity: Andrew A. Nargizian, Con- 


Albuquerque Section members re 
ently toured the new Reeves Gen- 
erating Station, Public Service Com 
pany of New Mexico... during their 
November meeting, the ISA film, 
“Principles of Frequency Response” 
was shown followed by a te!k on 
“Methods of Fabricating Miniature 
Thermocouples” by ISAman Clifford 
Stover December 6th is slated 
for the Annual Christmas Party fo1 
members, their wives and guests. 


New officers of the Orange County 
Section are Ed Woodring, President, 
J. G. Huffman, vice president, R 
Chapman, treasurer, and R. Coel, 
secretary Joseph G. Neuland, 
Manager, Southwest District, Beck- 
man Systems, opened the fall pro- 
gram with a talk on “High Speed 
Data Handling Systems.” 


sultant; Measurement Standards Ac- 
tivity: Walter A. Stoll, Naval Ord 
nance Laboratory; Mechanics Actie- 
ity: Roscoe L. Bloss, National Bu 
reau of Standards; Meteorology Ac- 
tivity: Christos Harmantas, Weather 
Bureau; Nucleonies Activity: Harold 
L. Hildenbrand, Hildenbrand Com- 
pany; Oceanography Activity: Gil- 
bert Jaffe, Navy Hydrographic Of- 
fice; Optics Activity: Gerald S. Birth, 
Agricultural Research Center; Rec- 
ommended Practices Activity: Ern 
est A. Capelle, Taylor Instrument 
Company; and Technician Activity; 
Gilbert Nielsen, National Instru 
ment Labs 


At a recent meeting of the Paso 
Del Norte Section, Chuck Walters of 
the Fooney Engineering Company 
discussed “Boiler Combustion Con 
trols.” ... Ralph W. Rossi, Paso Del 
Norte treasurer, has_ relinquished 
his office to Henry Ried of Stand 
ard Oil 


The Houston Section held its Ox 
tober meeting in the form of a visit 
to the Biophysical Laboratory of 
Baylor University College of Medi 
cine. Host and speaker was Dr 
Leslie A. Geddes, Director of the 
Biophysical Laboratory and assist 
ant professor of physiology. He holds 
similar positions with the University 
of Texas Dental Branch and _ the 
Texas Institute for Rehabilitation 
and Research. Dr. Geddes spoke on 
the “Physiograph and Related In- 
strumentation.” 


Wilmington Section 
Holds Second 
instrument Course 


The Wilmington Section and the 
Board of Public Education are again 
cooperating in a three-year techni- 
cal program designed to accommo- 
date all grades and levels of instru- 
ment personnel. 


The evening courses, which began 
in September, are being taught by 
ISA members. These same members 
also serve as the ISA Educational 
Subcommittee which developed the 
original course material for accept- 
ance by the Board of Education 


The curriculum consists of funda- 
mental measurements, basic instru- 
ment electricity, elementary indus- 
trial electronics, automatic control 
and advance electronics (two parts) 

ae 

Credit is given for completion of 
each year of study with a final tech- 
nical certificate at the end of the 
third year entitling the holder to 
recognition as a qualified instru- 
ment technician 


Strictly Sectional 


Senior member of the Philadel- 
phia Section, C. L. Mamzic of Moore 
Products Co., spoke before members 
of the St. Louis Section on “Solving 
the Tough Control] Problems.” 


“Data Processing for Air Traffic 
Control” was the topic of Jack R 
Bennett, Chief, Data Processing Sys- 
tems, Federal Aviation Agency, at 
a meeting of the Philadelphia Sec- 
tion . . . the October Instrument 
Clinic Education meeting featured 
William Reynolds of Minneapolis- 
Honeywell, who discussed “Oscillo- 
graphs as Dynamic Test Instru- 
ments.” The November Clinic on 
“Miniature Electronic Recorder Con- 
trollers” was conducted by R. D 
Erwin also of Minneapolis-Honey- 
well 


During the November meeting of 
the Delaware Valley Section, mem- 
bers heard Carl Fiselle deliver a 
talk on “Patents Their Importance 
in Instrumentation.” 


R. W. Maskell of Foxboro Com- 
pany and past president of the 
Montreal Section, spoke before 
members of the Saulte Ste. Marie 
Section at their fall meeting. His 
topic: “Flow Metering.” 


Kansas City Section members 
viewed an ISA film on “Principles 
of Automatic Control” at their Oc- 
tober meeting. 


During Mojave Desert Section’s 
Ladies Night program, Tom Finch, 
X-15 project manager for NASA, 
presented a sound film on the ac- 
complishments of the X-15 to date 

Dr. E. C. Smith, Jr. of IBM dis- 
cussed the “History and Future of 
Digital Computers” at the October 
meeting 


Chicago and Northern Indiana 
Sections held a joint technical meet- 
ing in October on the topic ‘“Petrol- 
eum Refining Instrumentation 
How Much Progress?” The speaker 
was Harry F. Moore, senior engi- 
neering associate, Esso Research and 
Engineering Co. 1960-1961 of- 
ficers are Fred Velguth, president, 
Chester Adeszko, first vice presi- 
dent, Carter Hoyt, vice president, 
technical division; Jerome Tannen- 
baum, vice president, members re- 
lations division; Robert H. Berg, vice 
president, operating division; Floyd 
E. Eartsman, Executive secretary, 
Nathan T. Mann, treasurer, Lynn E 
Ellison, membership representative, 
and Willard Kates, national delegate 


“Our Next Ten Years in Space” 
was the subject of John B. Kilmer, 
Aero Div., Minneapolis-Honeywell, 
at the September meeting of the 
Twin City Section. 


Oak Ridge Section’s recent meet- 
ing featured Nathaniel B. Nichols, 
who discussed the “Unique Features 
of Electronic Control.” 


Albert Hanssen, Conoflow Corp 
spoke on “Valve CV” before the 
Lehigh Valley Section at their Oc- 
tober meeting. 


Sabine-Neches Section members 
toured the Gulf States Utilities, Roy 
S. Nelson Station in Westlake, La 
Guides were on hand to explain the 
computer and new electronic minia- 
ture equipment of the steam gener 
ating plant. 


Toledo Section viewed a demon 
stration and lecture on Gas Chroma- 
tography conducted by J. M. Schla 
ter, Regional Specialist in Chroma- 
tography, Barber Colman Co., at the 
October meeting 


“Unifying Concept of Temperature 
Regulation in Man” was the featured 
talk at a recent Boston Section 
meeting. Guest speaker was Dr 
Davis’ Bass, Chief, Physiology 
Branch, Environmental Protection 
Research Div., Quartermaster Re- 
search and Engineering Command, 
Natick, Mass 


“What’s Up? Or, Instruments Fo: 
Outer Space” was the subject at the 
dinner meeting of the Wilmington 
Section, featuring John T. Lynch 
of Burroughs Corp. 


Washington Section featured two 
lectures during their September 
meeting: “Magnetic Cores-Proper- 
ties, specifications and Applications” 
by John Cook of Dynicor, Inc., and 
“Dynamic Simulation of Radio-Sun 
Signals” by Robert Hart, Barth En 
gineering and Manufacturing Co 


The Indianapolis Section held a 
lecture on “Magnetic Amplifiers’’ 
with Harvey Rockwell of Rockwell 
Engineering Co. as the speaker 


“Fundamentals of the Computer” 
presented by Fred Hannula, RCA, 
was the subject of the October 
meeting of the Wayne County Sec- 
tion. 


At the applied instrumentation 
meeting of the New Jersey Section, 
Otto Krienke, instrument engineer, 
Minneapolis-Honeywell, spoke on the 
“Three Control Modes.” 


Richmond-Hopewell Section heard 
G. P. Koch, Research Supervisor 
Chemistry Section, Metallurgical 
Research Lab, Reynolds Metals Co., 
speak on “Instrumentation for An- 
alytical and Physical Chemistry.” 


Central New York Section recently 
toured the Plant of the Carrier 
Corporation 


Akron Section officers include 
Ralph Weisehan, president, Russell 
F. Marquardt, vice president, Jerold 
R. Bush, secretary-treasurer, Mike 
P. Lucak, national delegate, Robert 
L. Moss, alternate delegate, William 
Koppes and Albert Angne, board 
members 


H. T. Babb resigned as president 
of Savannah River Section and J. J 
Monahon was named president. Mr 
Babb has joined Virginia-Carolinas 
Nuclear Power Company in con 
nection with the Par Shoals Power 
Reactor now under development 
Other officers for 1960-1961 are R 
H. Dietz, vice president, Dave Dav 
enport, treasurer, Gene Daniels, cor- 
responding secretary, and Fred 
Stengle, recording secretary 
Standing Committees are member- 
ship: J. A. Mann, chairman, B. C 
Helms, E. G. Bowen; program and 
entertainment: '. B. New, chairman, 
V. O. Beam, A. L. Jones, P. M. Pitts; 
publicity: D. B. Christine, chairman, 
L. H. Cook, W. N. Blackwell, B. G 
Kitchen; nominating committee: T 
K. Conlon, chairman, C. L. Saunders, 
E. B. Rudd; by-laws: R. P. Haw 
thorne, F. O. Wiland; Joint Council 
members: A. B. LeBoutillier, L. H 
Aiken; national delegate: A. B. Le- 
Boutillier, past Section president 
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TEMPERATURE CONTROLLERS 
serve your need Best 


ae . 
— convenient, 


a 


here and abroad 


for Off-On control 


ave 





MODEL JP series 


for Proportioning control; more 
precise where heating-cooling fac- 
tors are more dynamic 


MODEL 


JE 


SERIES 


Portable —ideal 
for laboratories 


sa 


move. JSB series 


gives Step- 
less control; 
extremely 
precise 


W ‘ 5 LZ Ana a, unt. 


oa All controllers can be furnished for 
thermocouples or resistance bulbs. 
For dato on these or other West instru- 


ments and accessories, use your classified 
phone directory or write direct. ‘ 


the trend is to WEST wal. 


\ 






control 


a 4 
7 General characteristics: indicating and pro- 
AS Ty idi a 
Ta Ew viding positive 


MODEL 


JL 
SERIES 
combines High 


Limit and Off-on 
control 


distinctively simple, 
; reliable. economical; tubeless: 
plug-in meter units; thermocouple break protected; guaran- 
teed; demonstrated and serviced from offices in manv cities 





MODEL 


JG 


SERIES 


provides Program 
control, applying 
any of above con 
trol actions to con- 
trol both time and 
temperature 





MODEL 


JT 
SERIES 
gives 3-Position 
control for motor- 
ized valves, 3- 
phase heating, heating-cooling cycles 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





4355A W. Montrose, Chicago 41, Ill. 


British Plant: WEST INSTKUMENT LTD 


52 Regent St., Brighton 1, Sussex 
Represented in Canada by Upton. Bradeen & James 
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| prvew MEMBERS—— 


ALBUQUERQUE: Mahlon G. Baker, Bert 
T. Johnston 

BALTIMORE: Thomas B. Grooms, William 
W. Smith 

BATON ROUGE: Alfred E. Miller, Jr., 
Thomas A. Roy 

BOSTON: Harry E. Lockery, Norman A 
Stromberg 

CALGARY: Maurice D. Tims, Carolina 
Piedmont, James E. Liedy, Joel E. Mar 
tin, Campbell D. Moorefield, Lloyd C 
Prentaut, Ladson J. Yarborough 

CENTRAL ARIZONA: J. L. Brandenberger 
James W. Harry, Joseph J. Jackson 

CENTRAL ILLINOIS: Earl D. Eyman 

CHARLESTON: Richard G. Zopp 

CHATTANOOGA: Summer S. Loomis, Jr 

CHICAGO: Roger L. Black, William F 
Hausser, Harry K. Peterson, George F 
Warnke 

CINCINNATI: Paul H. Obear, J: 

CLEVELAND: Glen B. Keller, Jr 

COLUMBUS: Richard L. Feeney 

DAYTON: David A. Case, Russell D. Lar 
son, Earl E. Owens, Raymond I. Schiff 

DENVER: John H. De Dona 

DETROIT: Leslie J. La Douceur, George 
E. Sutinen 

DOWN EAST MAINE: Keith E. Tozier 

GREAT SALT LAKE: Richard C. Williams 

HOUSTON: Jeff C. Campbell, Daniel D 
Compton, Eugene T. Delage, Don E 
Dorris, Bernard H. Dupree, Richard B 
Henry, Charles W. Newland 


KANSAS CITY: Wm. P. Haller 

LEHIGH VALLEY: Clyde W. Snyder 

LOS ANGELES: Richard M. Canzoneri 
William G. Scharing 

MILWAUKEE: Donald J. Esser, Melvin I 
Meyer, Keith L. Renard 

NEW JERSEY: Chas. T. Alverson, Jr. Sid 
ney A. Austin, John Dunn, Frank J 
Frigiola, A. Scott Hazel, Anthony L 
Liccardi, Albert R. Piratzky, Roy W 
Sommerhalter, Helmut W. Walther 

NEW YORK: Edward L. De Reeder, Jr 
William E. Gilliam, Robert D. Gold 
berg, Rudolph O. Gruber, Aram Har 
outiounian, Gene Hopkins Roy F 
Ringer, Irwin R. Wecker, Angelo Zam 
belli 

NIAGARA FRONTIER: Fred G. Dikeman 
Howard W. Foster, Jack Tanner 

NORTHEAST MICHIGAN: Charles E. For 
berg 

NORTHERN CALIFORNIA: Victor I. An 
derson, Jr., William G. Bishop, Josep! 
M. S. Borchert, Maxel L. Bright, Wil 
liam J. Brownlow, James L. Davis 
Leo H. Ellis, Erich K. Erdt, Gerald H 
Gant, William B. Hauserman, Ronald 
L. Ives, Richard J. Jameson, John L 
Kane, Herbert S. Kaufman, Ulrich H 
Koch, John L. MacFarlane, Clifford W 
Mansfield, Norman W. McLeod, Harold 
E. Miller, Jerry B. Patterson, Paul O 
Petersen, Ted W. Sess, Seth A. Shepard 

NORTH TEXAS: Foster M. Poole 

NORTHWEST WASHINGTON: Irvin D 
Hummel, Loyd I. Lee, William R 
Thomas 

OMAHA: Lyle E. Eige 

ORANGE COUNTY: Robert J. Joyce, Jack 
A. Tarbutton 

PADUCAH: Eugene M. Hurley 

PENSACOLA: Ramon G. Engle, George W 
Gibson, Jr. 

PHILADELPHIA: Robert N. Brey, Jr 
Rolland H. Henderson, John D. Hipp 
Daniel S. Hoag, Gregory S. Kuzma 
W. D. Nix, Harry C. Strauch, Anthony 
J. Waldron, Robert L. Wilson, Herbert 
Yanowitz, Bruce B. Young 

PITTSBURGH: Frank A. Rendulic, John 
H. Snip 

RICHLAND: Donald A. Conley 

ROCHESTER: William C. Champ 

SABINE NECHES: Richard C. Bower, Var 
H. E. Gilmore, Jr., Robert E. Keit} 
William S. Knoble, Roy L. Peterson 
Gerald J. Snyder. Arthur Ulbrich 

ST. LOUIS: J. Drew Ehrhardt. Richard N 
Harris, Charles R. Krimmel, Guy E. Me 
Lemore 

— CLARA VALLEY: Merwin R 
Riblet 

SOUTH TEXAS: Luther W. Dennis 

TULSA: Robert C. Case 

TWIN CITY: Tibor Kosa 

WAYNE COUNTY: William M. Adair 

WICHITA: James D. Debbrecht, Donald E 
Egbert 

WILMINGTON: Lewis H. Foster. Frank 
W. Martinez, Jr.. Harry R. Pyle 


Coram’ Thermocouples 


‘““Tortured”’ By Exotic Fuel 


Explosions 





CERAMO-COUPLE 


SHEATH CONDUCTORS CERAMIC INSULATION 





At 


Air Reduction Co. 








Metal “bomb” designed by Airco 
for testing liquid fuels 

showing “Ceramo-Couple 

and gas escape line, 


When Thermo Electric designed “Ceramo” for extra- 
tough thermocouple applications, even “Ceramo’s” de- 
signers did not figure on the “torture test’”’ devised for it 
by Air Reduction Co. High temperatures, extreme cor- 
rosion, high pressure, great durability, easier installation 
—all these conditions “Ceramo” takes in stride with 
typical versatility. But ability to withstand actual ex- 
plosions—well, that was a lot to ask. ““Ceramo,” however, 
did just that. 


Airco needed such a thermocouple to test thermal stability 
of rocket and jet engine liquid propellants at their Murray 
Hill, N. J., laboratories. The fuel is placed in a small metal 
vessel which is then immersed in molten metal. One 
opening of the vessel is sealed with a small rupture disc. 
In the other opening a thermocouple is fitted to measure 
the reaction rate of the fuel over a wide range of tempera- 
tures before explosion occurs. Naturally ; the thermocouple 
must withstand the explosion. “Ceramo-Couples” with- 
stand 10 or more such explosions before replacement. 
This “torture test” is endured by enclosed junction 


“Ceramo-Couples” of but 1/16” o.d. with 30 gage con- 
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Airco furnace containing molten metal—with test “bomb” ready for immersion 


ductors. This test method would not be feasible without 


thermocouples of such small diameters. 


Other “Ceramo” features essential to this job includ 
accuracy —to indicate exact temperatures; sensitivity —to 
indicate temperature changes quickly; and corrosion 
resistance—these exotic fuels are highly corrosive. 
“Ceramo” could well be the answer to your thermocouple 
problems—mechanical, thermal or chemical. Find out by 
contacting Thermo Electric today. 


Write For Bulletin 325-13 





Thermo Electric i. 


SADDLE BROOK, NEW JERSEY 
in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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Now, a new split-body valve 
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for both economy and 
of valve to application. 
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@ ZFBecnno me vruree Minneapolis-Honeywell, Fort Washington, Pa. 
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new products 
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Translator-Accumulator 


Digital-to-audio translator 
accumulator can be installed at 
remote pumping Stations oOo! 
where flow meter readings ar¢ 
needed. Unit “reports” in few 
seconds, eliminates need for 
operator Pre-recorded tapes on 
rotating drum unit are attached 
electronically to various con 
tacts of digital counter, are read 
out in proper order when unit 
is activated bv dialing the 
phone Continental Technical 
Service CIRCLE NO. 301 


Portable Temperature 
Indicator 


2 Ib. battery powered portable 
temperature indicator tor steam 
generating plants, consulting en 
gineers, general industry, has 
thermistor sensing probes; bat 
teries have estimated life of 
several thousand hours. Avail 
able in ten different ranges 

30 to 350°F. Unit uses inter 
changeable probes for air, li 
quid and surface temperature 
sensing. Fenwal Inc 


CIRCLE NO. 302 


Pneumatic Flow Meter 


Pneumatic transmitting bel 
lows flow meter utilizes modular 
construction, Transmitting units 
are available in indicating/non 
indicating models featuring 
flapper nozzle pneumatic circuit 
pilot valve with controlled 
bleed for stability, and Ni-Span 
C rebalancing capsule which re 
duces zero and span shifts to 
less than 0.5 per 50°F. am 
bient change. Minneapolis-Hon, 
eyvwell Regulator 

CIRCLE NO. 308 


Translator-Converter 


Low-cost system for high-speed 
translation of paper tape codes 
and conversion of data between 
IBM cards and tape uses tape 
readei and tape perforator for 
tape -to-tape translation for 
card-tape conversion, system is 
linked through its logic section 
to IBM keyvpunch unit per 
forms paper tape code-to-code 
conversion at 60 tay characters 
a Sec tape to-card/card-to tape 
conversion approx. 20 card cols 
a sec. Lally Register Corp 
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Flaw Detector 


Unit detects open surface 
flaws of .004” or more in depth 
in magnetic/non-magnetic cold 
drawn steel coiled wire up to 1” 
diameter; rotating head mech 
anism mounts directly on draw 
block. Detecting unit rotates 
around drawn wire as it emerges 
from die. At production speeds 
approx. 200 fpm) flaws 1” and 
longer are detected and indi 
cated by visual light, audio sig 
nal and oscilloscope — screen 
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Analog Computer 


New computer performs any 
one of 3 mathematical func 
tions most common to process 
control; can extract square root 
of single input or ratio, or mul 
tiply 2 inputs from any primary 
transmitter. Output signal is 
accurate analog value for given 
mathematical function; can be 
used to directly operate any re 
corder, indicator or controller; 
permits electronic instrumenta 
tion. Swartwout/Crane Co 

CIRCLE NO. 306 


Wire Marker 


Wires can be marked with 
individual circuit numbers at 
> to 10” intervals along entire 
length of each wire; marking 
can be combination of letters 
numerals to indicate function 
or wiring diagram position of 
wire. Unit permits easy assem 
bly and connection of wires to 
terminals, and ready tracing of 
individual wires at any mid-sec 
tion of harness assembly. King 
sleyv Machine Co 

CIRCLE NO. 307 


Valve Positioner 


Phneumatu valve positionel 
employs characterized cam, 
pneumatic relay, control bel 
lows, beam, nozzle-flapper, Ex- 
pansion/contraction of bellows 
through varying instrument 
pressure pivots beam, changes 
nozzle-flapper relationship with 
resultant change in relay’s out 
put pressure. Various cams 
available to provide different 
controls. Models with/without 
bypass and pressure gages 
Fisher Governor Co 


CIRCLE NO. 308 
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8000 
SERIES 
RECORDER 


WITH Ye}ie) 3 


MMP 
FOR VALVE 
CONTROLLER PROCESS 


CONTROL OF 

TEMPERATURE 

LEVEL, pH, PRESSURE 

AND SIMILAR APPLICATIONS 


115 V 
60 CYCLE AC 


Wheelco for flexibility in 


process control applications 


Wheelco indicating-recording-controllers 
offer you utmost applications flexibility ‘ 
. 8000 SERIES single point indi- 
with top-quality process control instru- cating-recording-controllers 
mentation for measurement, indication, ind multipoint recorders 

‘ Bulletin F-8616-2, single point; 
control and permanent recording of motion, P: i eeeaet F-7955-1, multi-point 


flow, temperatures, speed, strain, hydrogen 
ion (pH) and other variables which can MM SERIES CONTROLLERS. 
" Three fun n controltlcrs 
be resolved into electrical signals. Constant MMP position tvpe. MMC 
current itput type ind 
MMI) duration tvp Mag 
net i d. Adaptab 


research, skilled engineering, precision 
manufacturing and efficient service are the 


qualities that have built Wheelco leader 
6. MMC; F-8 


ship . industry-wide applications have 
MMD 


proved it a nationwide network of 

trained service engineers insures it. Contact apie ; 2000 SERIES re 
your nearby Wheelco sales and service rete 
personnel for complete information. They 


are at your disposal 


BARBER-COLMAN COMPANY 


THE 
~_— BA R B E R Wheelco Industrial Instruments Division 
QUALITY COL M AN Dept. K, 1542 Rock Street, Rockford, Illinois, U.S.A 


BARBER-COLMAN of CANADA, Ltd., Dept. K, Toronto & Montreal. Export Agent: Ad. Auriema 
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new products 





Gas Chromatograph 


New process gas chro 
matograph for plant 
stream analysis features 
multi-function meter 
with 7-position meter se 
lector switch, positive 
visual indication of the 





disappearance of an ana 
lyzed component, means for readily checking setting of com 
ponent cams, dynamically balanced thermal conductivity bridge 
Beckman Instruments CIRCLE NO. 309 


Calibration System 

\utomatic pressure 
transducer calibration 
syscem has automatic 
weight handling de 
vice; binary coded dec 
imal system for auto 
matic placing of 
weights on a_ balance 
pan so range of 0-3500 
psi is covered by | psi 
increments. Ratio of 
weight to psi output 
from & to SO Is possi 


ble When weight is 








- on pan, it ts tree trom 

—_ 
restraint, thus accu 
racy is assured. Gilmore Industries CIRCLE NO. 310 


Gurley Photoelectric Pulse Generator 





Rate Generator or Angle Reader 


Gurley Photoelectric Pulse Generator is a shaft-driven 
device delivering electrical pulses at output terminals 
... Pulse frequency is directly proportional to shaft rpm 
...Two basic uses: as a rate generator (output fre- 
quency may be read in terms of shaft rpm) or as an 
angle-measuring device (“total angle” is determined 
by “totalizing” individual pulses ). Write for brochure. 


W. & L.E. Gurley 


526 Fulton Street, Troy, New York 


94 ISA Journal 


Control Gage 


Control systems for 
measuring thickness 
variations in sheet ma 
terials during process 
ing are simplified 
with new beta radia 
tion nuclear gage 
Contains miniature 
transistor power sup 
ply indicator, which 








decreases space required, lessens maintenance. Gage uses two 


n 3 different models: 


different radiation sources 


energy 


of 0.695 mev. for very thin materials, strontium 90 with energy 


of 2.18 mev. for aluminum and steel. Ohmart Ce 


CIRCLE NO. 311 


Pneumatic Controller 


Magnet-actuated, on/off snap-acting 
pneumatic switch mechanism does not 
bleed” to atmosphere during normal 
operations reduces amount of air 
needed = fon operation; has all stain 
less-steel, 3-way air valve In high 
level valve position, air flows from 
air supply to pneumatic actuator. In 
low liquid level position, supply ait 
is cut off and entrapped downstream 
air exhausts to atmosphere. Dual mag 
net design gives positive snap action 
in both switching directions. Mag 
netrol 


CIRCLE NO. 312 
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“N CHARTS 


ir for Recording 
Instruments 


We offer to the Instrument 

Maker Charts for all methods 

P of Recording: Pen, Ball Point, 

ti Electrical, Thermal, Pressure 
> and Metallic Stylus. 





Uniform accuracy is assured 

* through the use of specialized 

equipment operated under 

>» controlled atmospheric humid- 
ity conditions. 


(GUBELMAN 


CHARTS INCORPORATED 
100-8 E. KINNEY ST., NEWARK 5, N. J. 
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PHOTOVOLT 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


‘MOL TIPLIER- PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas, Light measurements through telescopes. 


MOD. 520-M 


Vrite for Bullet 


PH OTOVO LT Corpeintén 


95 Madison Avenue New York 16, N. Y 
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PHILIPS 
miniature recorder 


type PR 2400 A 


for mV and temperature measurements 


Panel space 144 x 144 mm (53/, x 53/, ins.) 


@ Reliable null-balancing potentio 
meter system 
Easily interchangeable ranges 


Transistorized plug-in amplifier 
with printed wiring 

@ Unique chart-winding system 

@ High indicating-speed and 
critical damping 
Scale calibration for mV and all 
conventional thermocouples 

© Completely mains operated 


U.S.A.: Philips Electronics Inc., Instrument Division 


Canada: Philips Electronics Ltd., 


Overseas inquiries: N.V. Philips’ Gloeilampenfabrieken - Eindhove 


CIRCLE NO. 40 ON PACE 124 


Leésd SINGLE & DOUBLE = 
MIRROR-MONOCHROMATORS = 


With exchangeable prisms for the visible, 
Titigek diel iMamlahicelacic MmiacliMese emi liiliiiliaselalmie) 


yO mM tiagelals 


PHOTOVO iT Corporatien 


95 Madison Avenue New York 16, N. Y. 
CIRCLE NO. 39 ON PACE 124 





750. South Fulton Ave... MOUNT VERNON NLY 


116 Vanderhoof Ave.. TORONTO - 
n - Holland 
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new products 








Accelerometer 
New subminiature piezoelectric accelerom 
e eter tor special shock and vibration. test 
t ipplications is stainless — steel ” high 
/ ’ weighs 1.0 gram. Sensitivity: 2.5 pk-mv/pk-g 
j frequency response: 5 cps to 10 ke; resonant 
\ frequency 135 ke. Maximum acceleration 
\ 10,000 inplitude linearity 2 temp 


pe ature range 65° to 300° F standard units 
{ FI < I Le 


65° to ”) igh temperature units ss 

than 10 variation in sensitivity throughout both tempera 

ture ranges. Columbia Research CIRCLE NO. 31 
Pressure Transducer 

New micro-miniature flush diaphragm absolute pressure 


transducer is designed tor airborne, missile, wind tunnel app! 
cations where smal! size, light weight are critical. Features a 
flush diaphragm with high frequency response Ranges: 0-10 
psia to 0-100 psia 990” diameter and 050” thick. Statham 


Instruments, [ne CIRCLE NO. 314 


Tape Search Units 


New series of solid state 


tape search dispiay units at 
used for display of time code 
recorded previously on mag 
netic tape as means of col 


relating data; enable an op 





erator to manually search 


reels of multi-channel tape rapidly to locate critical segments 


of recorded data. Electronic Engineering Co 


CIRCLE NO. 315 








For battery-oper- 
ated portable low- 
level d-c amplifiers 
and 

For transistorized d-c 
amplifiers. Removes 
stray a-c signals 
from chassis wiring. 
Eliminates null off- 
sets. 


SSYW NOLSOB OS 
DNI 'OIONYY-SN3AILS 
Y3ddOH)D OV 90 


Write for 
Catalog 554 


STEVENS 


INCORPORATED 


ARNOLD 


7 ELKINS STREET 
SOUTH BOSTON 27, MASS 
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Digital Voltmeter 







All - electronic digital 
voltmeter with no pots in > 
its decade and amplifies mya 
ircuits makes readings in 
ranges of +9.999/99, 99 
999.9 volts de: accuracy 
| digit; input imped 
ince 10 megohms Ab 
sence of pots 1s due to 
ultra-stable’ electroni 
switches in decade cit 
cuits; in amplifiers pots are used only within the feedback loo; 
where gain drift is inconsequential. Measures high-speed dat. 
it rate of 3 milliseconds per reading. Non-Linear Systems, Ine 


CIRCLE NO. 316 


Resistance Thermometer 


Hermetically-sealed, precision miniature resistance thermon 
eter measures 0.138” in diameter, 04” in length; has accuracy 
of more than 0.05 ohm or 0.05°F. Sensor’s accuracy, small size 
rugged design make it suitable for lab, industrial, military use 
where highly precise temperature measurement, monitoring o 


control is required. Minco Products, Inc CIRCLE NO 


Humistor 


Hermetically sealed = glass -to- base 


humistor for use in flow lines, pressure 
chambers, other sealed containers, re 
sponds fo any gas Or Vapol whose 


molecules exhibit electric dipole mo- 





ment. Rapid response time; insensi 
tivity to temperature changes from 0° to 100°C; ability 
recover from immersion in water without affecting operating 


CIRCLE NO. 31+ 


parameters. Conrad-Carson 






Ww 
WEKSLER 


INSTRUMENTS 


SYMBOL OF QUALITY 
in 
Indicating and Recording 
Vacuum and Pressure Gauges 


In the field of indicating and 
recording instruments for 
temperature, pressure and 
humidity, the name Weksle 
is internationally known for 





engineering and product e~* 
cellence 

Weksler has achieved n 
table ‘firsts’ in pressure 
gauges industrial ther 
mometers, dial thermon 
eters, recording thermorn 
eters, recording hygrometers 
bi-metal thermometers, lab« 
ratory thermometers anc 
hydrometers 

Write for the helpfi 
Weksler Specification Bulle 
tin covering a complete line 
of Weksler instruments fc 


Preseare Recorders specific applications 





Pressure Gauge 


“ORIGINATORS OF WORLD RENOWNED ADJUST-ANGLE THERMOMETERS 


WEKSLER INSTRUMENTS CORP. 





195 EAST MERRICK ROAD + FREEPORT, L. |, NY. 
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MEASURE HEAT ¢ 
LOSS DIRECTLY 


For measurcment and control, the NIL 
disks sense the rate of heat-flow (gain 
or loss) directly. They have an elec 
trical output proportional to the rate 


CIRCLE SEAL 9500 SERIES =| [= Sme sie 


HGF-2 


MINIATURE LEAKPROOF HERE ARE SOME TYPICAL USES: 
SHUTOFF VALVE ey Free reply gorda 


Checking efficiency of heat exchangers 
LEAKPROOFMANSHIP...a word not found in Webster's Operating alarm systems, winter or summer 

but coined to convey our philosophy (and we live up to it, Direct recording in engineering tests 

too) of perfect leakproof sealing. Not merely braggadocio but NIL heat-flow disks are inexpensive, reliable, rugged 
in operational certainty. It is said that the very best things lightweight, and easy to install 


ome in small packages and this is especially true of the Circle 
Seal 9500 Series Valves. Miniaturized at no sacrifice in quality SELECT THE ONE YOU NEED: 
these valves operate from 0-2000 psi while maintaining all the OUTPUT 

; ‘LE SE C MICROV 4 
teatures that have made the name CIRCLE SEAL synony- CAT MICROVOLTS DIAM 
nous with valve quality _ per BTU Ft.° Hr = 
HF-] 2.5 ) 
Leakproof in vacuum or pressure service HF-2 250 
Straight through flow HF-3 714 
Positive position indication 
Provides accurate metering The HFG-1B or HFG-2 Heat-Flow Monitors using the disks are de 
Effortiess opening and closing signed for this function 
“O”" Ring seals virtually eliminate wear 
Convenient 90° “T” handle 


mers) CIRCLE SEAL PRODUCTS COMPANY, INC. FREE: Wustrated [NATIONAL [NSTRUMENT [ ABORATORIES, . 


2181 East Foothill Boulevard * Pasadena, California Data Bulletin 


© EAL 





828 Evarts St., N. E . Washington, D.C 
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Your Primary Devices 
are Just as Important! 


Whatever the measurable fluid—water, steam, gas, 
sewage, sludge or any other . . . the correct type of 
primary flow measuring element must be used to pro- 
duce differential pressure. 


Burgess-Manning Primary Elements . all manu- 
factured in strict accordance with ASME and AGA 
standards . . . give you the accuracy and depend- 
ability so vital in the operation of any inferential 
type of flow meter. 

Whether it is Venturi Tubes—Open Flow, Venturi 
Insert — ASME Nozzles, Flume Liners, Weir Plates, 
Orifice Plates, or Primary Element accessories 
Burgess-Manning has a wide selection with many ex- 
clusive patented features .. . for use with Burgess- 
Manning Meters or with meters of other manufacture. 


Write NOW for 16-page Catalog No. |! 
showing the Burgess-Manning line of 


Primary Elements and accessories 


. \ WA BURGESS-MANNING COMPANY 


Penn Instruments Division 


4102 Haverford Avenue e Philadelphia 4, Pa 
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new products 








Panel Instruments 


Improved panel instrument series 
features larger useful dial area, im 
proved readability, modernized glare 
free cases. Available in d-c, r-f, a-« 
rectifier, and moving iron a-c types 
rated accuracy of 2 of full scale 
value in most models. Weston/Day 


strom CIRCLE NO. 319 





Telemetering System 


High accuracy, all transistor system telemeters such quantities 
as watts, volts, amperes, vars to a central location from remote 
sensors; readily adaptable to transmission of any quantity that 
can be converted to d-c millivolt signal. Low price. New package 
design cuts rack space requirements greatly. Use of plug-in 
modular units contributes to easy maintenance, quick change 
over of input, output and carrier frequency ratings. General 


Electric CIRCLE NO. 320 


Draft Gage Snubber 


Pressure gage snubber has 13 ditter 


ent accurate settings; snubbing action 
prevents damage, excessive wear in 
sensitive gages; accurate readings are 
obtained by elimination of rapid 
needle fluctuations, Maximum work 
ing pressure: 5000 psi. Republic Man 


ufacturing Co CIRCLE NO. 321 





MINIATURE BELLOWS 





SAVE SPACE AND WEIGHT 
WITH RUGGED, MINIATURE 
ROBERTSHAW FORMFLEX” BELLOWS 


LDLLEAAARARAAARAL LTA AALDALEL 


RAR 





Now... hydraulically formed seamless metallic bellows 
as small as '.” O.D.! These miniature Formflex units, 
along with '4” and %*” O.D. sizes, permit further 
miniaturization in aircraft, missiles, instruments and 
other equipment. All sizes are available in a wide range 
of metals to provide the desired strength and per- 
formance characteristics. Ideal in assemblies that react 
to or compensate for pressure and temperature changes. 
Custom-engineered in any quantity you may require. 
WRITE FOR BULLETIN M-1011 *Registration pending 


BRIDGEPORT 


@ 
Sy THERMOSTAT DIVISION 
S ROBERTSHAW-FULTON CONTROLS CO 
Milford, Conn. 
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Flow Calibrator 


Jet engine flow meter 
ing systems can be Cali- 
brated while in place on 
operational aircraft with 
portable flow calibrator; 
capable of handling jet 
fuel flow from 100 to 
100,000 Ibs pei hr.; ac- 
curacy: 0.25 of reading 
Employs 3 turbine flow- 





meters with overlapping 
ranges. Liquids with which stand can be used are JP-4, JP-5 
gasoline, kerosene, water, hydraulic oils. Potter Aeronautical 
Corporation CIRCLE NO. 322 


Resistance Thermometer 


New transducer permits surface tem 
perature measurements over a usable 
range from absolute 0 to 2,000°F; con 
sists of grid of CP platinum wire encased 


in pure aluminum oxide; can be ce 





mented, bolted, welded to surfaces of 
which the temperature is to be measured. Arthur C. Ruge 
CIRCLE NO. 322 


Associates, Inc 


T-Fitting 


Tylock 4-seal ‘I -fitting eliminates need ton 
adapters, connectors, special fittings when ap 
plying pressure gages, other instruments to hy 
draulic, pneumatic and process lines; gives 
benefits of single-piece installation; has 4 posi 
tive seals against pressure, temperature, vibra 
tion, surge, plus vibration dampener. C, B 
CIRCLE NO. 324 





Crawtord Co 


CAMBRIDGE 
Moisture 
Indicators 





Cambridge Moisture Indicators are accurate, rugged 
instruments built for continuous shop service to in- 
dicate moisture content of various hygroscopic ma- 

terials. Insertion model has measuring 


wr | = 
ii element enclosed in a blade. Surface 
model has the element mounted on un- 
der side for surface contact. Adjust- 
Surface : 
Model able pointer is provided for fixing 


reference points of surrounding alr. 


For use in Hat, Printing, Textile, Food 
industries and in processing Paper, 


Wool, Cotton, Rayon, Fur, Cereals, etc 
Send for literature 
‘' CAMBRIDGE 
Insertion 
Model 


INSTRUMENT COMPANY, Inc. 


420 LEX. AVE., N.Y. 17, N.Y 





1619 GRAYBAR BUILDING 


PRECISION INSTRUMENTS 
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Andwrds 


PRECISION 
TEST 
GAUGES 


e 0.1%. F.S. Accuracy 
e Zero Reference Adjust 


e Send for Descriptive Literature 


INSTRUMENT COMPANY, INC. 


502 West Main Street, Barrington, Illinois 


om 


CGC 1) ‘ H 
Look to es. the World's Finest 
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Needle Valves in 
316 STAINLESS 


A great combination: all the 
superlative construction of 
the Marsh Needle Valve with 
the corrosion-resistance of 
316 stainless steel! 

Gives precision throttling 
and tight closure on all pres 
sures up to 6000 psi. Handles 
all temperatures from minus 
100° F. to plus 500° F 
thanks to ‘‘Marpak"’ pack 
ing system utilizing precision 
moulded Teflon. 


SERIES 1936 Sizes \« "through 1”. Iden 
tified by blue handle 


Marsh Needle Valves are also avail 
ible in 416 stainless steel ide ntified 
by green handles) and in alloy stee 


identified by yellow handle s 


" fot MARSH INSTRUMENT COMPANY 
As Ve 3 Dept. 56, Skokie, Illinois 
letin Division of Colorado Oil and Gas Corporat 
af Marsh instrument & Valve Co. (Canada) Lid 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell Si 
Sect. 15, Howston, Texas 
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BENDIX 
VISCOMPARATOR’ 


Provides precise, continuous 
viscosity control for fuel oil blending, 


asphalt cutback 


VISCOMPARATOR 


SAMPLE 


INSTRUMENT — PROBE 
AIR 


PROCESS 
PROBE 


REFERENCE SAMPLE 
OF DESIRED PRODUCT 
IN THERMOWELL 


DILUENT 


ae) hi ielt 
VALVE 


The Bendix Viscomparator* is a highly efficient 
blending process control instrument. It provides 
continuous and accurate measurement and control 
of liquids to assure specification viscosity. 

A computer and control unit receive signal infor- 
mation from probes in the reference sample and 
the process sample. A recorder supplies visual indi- 
cation of viscosity agreement. When difference 
signals are received, the control unit automatically 
provides proportional, reset, and rate action to 
effect the desired control of the process variable. 

Temperature compensation is built into the 
Viscomparator’s design. The sensing element is 
rugged—withstanding up to 650°F. and 1,000 psi. 

The Viscomparator is ideally suited to fuel oil 
blending, aspha!t cutback, and similar petroleum 
processing operations. With a Viscomparator 
Multipoint Unit, additional probes may be used 
for multiple-operation control. 

For complete information about this precise 
viscosity control system, write Dept. K11. 


Cincinnati Division 


30 WASSON ROAD, CINCINNATI, OHIC 


Export Sales and Service: Bendix International Division 
205 East 42nd Street, New York 17, New York 
508, Ottawa 4, Ontario 


Canada: Computing Devices of Conada, Ltd., Box 
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new products 








Servomotor 


Servomotors tor use with transistor 
ized amplifiers are 115 v, 60° Cycle 
reversible induction motors with high 
torque-to-inertia ratios Typical rat 
ing: .75 oz. in. at L000 rpm. Control 


winding is split into 2 sections, each 
with impedance of 16 ohms; separate 
eads permit connection in parallel ol 
n series with impedances of 8 to 32 
ohms. Holtzer-Cabot/ National Pneu 
CIRCLE NO. 325 





natic Co 


Thermal System 


Gas-filled thermal system features high-energy Ni Span-¢ 
helix that minimizes ambient temperature errors; type 316 
low carbon stainless steel bulbs withstand corrosive atmospheres 
built-in overrange underrange protection, corrosion-resistant 
stainless steel ball-point linkages, coarse and fine zero adjust 
ments. Lemperature range 125 to 800°F, minimum span 
of 150°F Accuracy: 6.5 full scale. Minne apolis Honevwell 


CIRCLE NO. 326 


Potentiometer 


Miniature linear motion potentiom 


eter for short travel actuators, control 





valves, has accurate high level output 
sensitive to movement as small as 
0.001" due to ceramic mandrel wound with special resistance 
resistances: 500 te 10k 

CIRCLE NO. 327 


“MINI-GATOR” ASTOUNDS 
ELECTRONICS EXPERTS! 


wire. Travel: °4, to 4”; linearitv: =1° 


ohms; resolution: 0.001 in, Bourns, Inc 





Small, simple, neat, and complete, the Mueller 
“Mini-gator” is the only clip of its kind... it's 
the one truly miniaturized alligator clip... 
already one of our best sellers. 


More than indispensable, more than irreplace- 
able...it’s unique! Steel, cadmium plated, or 
solid copper. Separate skin-tight insulators. 


WRITE FACTORY FOR FREE PACKET OF ac 
MINI-GATOR CLIPS AND INSULATOR - siz 


AT JOBBERS EVERYWHERE 


= 


1572L East 31st St., Cleveland 14, Ohio 
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Thermometer Entry Port 


New adjustable thermometer en 
try port, made of Teflon, is used 
with ground glass standard taper 
laboratory ware; O-ring high vacu- 





um seal both inside and out per 





mits use at pressures down to 10-8 ‘ 
mm Hg; temperature highs of 500°F; accurate adjustment of 
stem exposure to thermometer gives accurate results not ob 
tainable with fixed exposures. Arthur F. Smith, In¢ 

CIRCLE NO. 328 


Digital Logger 
Metameter computing 
telemetering system logs 
continuously, invermitent 
ly, or on demand, Tape 
punch, printed on-bal 
ance device, alarms, zero 
suppression unit, digital 
clock, digital calendar are 
optional Includes flow 
computer for variables of 





temperature pressure 
specili gravity, super 


compressibility Bristol 





Company 


CIRCLE NO. 329 
D-C Rate Gyro 


Miniature D-C rate gyro meas 
ures I's” x 53%4”, weighs 8 o7.: has 
potentiometer output, Rugged steel 
flexure pivot gimbol suspension 


heavy metal rotor provide low hys 








teresis: O.5 max, high accuracy 
I Hermetically sealed. Humphrey, Inc. CIRCLE NO. 330 
Engineers: 


IBM 
ELECTRONIC ENGINEER 


To design and develop electronic instru- 
mentation for laboratory experimental 
use at the IBM Research laboratory. 


Qualifications: B.S. degree in Electrical 
Engineering. Training is required in one 
or more of the following fields: 


¢ Vacuum tube and solid state circuitry 


¢ Data analyzing instruments and 
control systems 


Please write, outlining your qualifica- 
tions and interest, to: 


Mr. K. J. Turner, Dept. 718Y 
IBM Corporation 

Box 218 

Yorktown Heights, N. Y. 


® 
INTERNATIONAL BUSINESS MACHINES CORPORATION 





FOR AUTOMATIC CONTROL OF STEAM STATIONS 


An RW-300 system in a steam station can pay for itself by improving service continuity, increasing safety for 
personnel and equipment, and reducing operating and maintenance costs. RW-300 computer control can 
reduce the probability of major accidents, decrease the number of outages, and ensure faster return to 


’ at ta 
ng heat rate, 


service following an outage. In addition, through monit 


computer control can provide significant fuel saving 


Many utility leaders are now considering computer « 
n their minds is the question of system reliability. Field re 
standing up under continuous service in rugged industrial en 


systems are operating around the clock in a variety of 


said - 


— ee | 
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the most field-reliable computer 
control system... 


TRW Computers Company 


a division of Thompson Ramo Wooldridge Inc. p A 
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DE-LINE 


BULL’S-EYE 


SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows 


SAME PLUG-IN operates from 
normally open OR normally closed 
trouble contacts 


OF FO4F-0 
AUXILIARY CONTACTS n.0.-N.c. 


standard with most plug-ins 


:; SEQUENCE OPTION 
° 
qatter installation by 
> means of independent 
ay slide switch at each 
oh point. 


DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 








THERE] INSTRUMENT CORP. 


Dept. F, 3101 N. Lowell Ave 
Chicago 41, Ill. ¢« AVenue 2-6930 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 





COMPLETE MONITORING SYSTEMS FOR INDUSTRY 
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PERSONALITIES 





General Kinetics new sales man- 
ager is Lee Tarricone, New York 
Section member 


Astro-Science Corp General 
Frederick L. Anderson (photo) has 
been elected to the board of direc- 
tors. In 1952 he served as Deputy 
Special Representative in Europe 
for the Mutual Security Administra 
tion with the rank of Ambassador 


Statham Instruments Chicago 
Section member, George F. Darveau 
has been named sales engineer 
Roger E. Dumas (photo) has been 
appointed director of research and 
development, Inductive Products 
Division. 


William S. Buzzard Roger E. Dumas 


Chrono-Log Corporation assocl- 
ate director of ISA’s Data Handling 
and Computation Division and the 
1960 recipient of the ISA Excellence 
in Documentation Award, Arthur 
Freilich has joined Chrono-Log in a 
management capacity. He was form 
erly head of the Control Systems 
Group, Burroughs Corp. Research 
Cente 


Trans-Weigh Company Phiia- 
delphia Section member, Branin A. 
Boyd (photo), has been named to 
the newly-created position of chief 


electrical engineer 


Fischer & Porter William 5S. 
Buzzard (photo), Delaware Valley 
Section member, has been named to 
the post of chief technologist for the 
Industrial Instruments Division 





General Frederick L 
Anderson 


Branin A. Bovd 








William E. Bratton 


C. H. Barnard 


Daystrom Weston Instruments 
Division has appointed four ISA 
members as managers, Webber I. 
Collart, Akron Section, is manager of 
the new Pittsburgh district office 
Walter B. Cooper, Los Angeles Sec- 
tion, is now branch manager of the 
Phoenix office. Wayne County Sec- 
tion member, J. Gordon Walker, is 
branch manager for the Grand Rap 
ids office. Harold G. Munn, Oak 
Ridge Section member, is district 
manager of the Cincinnati office 


3ailey Meter Company C. H. 
Barnard (photo), Cleveland Section 
member, has been appointed sales 
manager in charge of Marketing 


Arnoux ... newly appointed directo: 
of engineering is Ray L. Hixon, Los 
Angeles Section member. Shep Win- 
ter, Chicago Section member, has 
been appointed manager of the Me 
chanical Section 


Datex . Kenneth W., Clarke (pho 
to), of the Chicago Section has been 
promoted to product manager fo! 
Heavy Industrial Systems 


General Precision William E. 
Bratton (photo), has been named 
president of the Librascope Division, 
succeeding Lewis W. Imm who re 
signed recently. At GPI’s request, 
Mr. Imm will continue as a specia 
consultant in computer system de 
velopment 


Endevco Corporation new factory 
field engineer is New Jersey Sec 
tion member, Paul Saint-Armour 
(photo) 


(Please Turn to Page 104) 





Paul Saint-Armour 


Kenneth W. Clarke 


TUBING 


FOR 


1HERMOCOL PLES ™ 


TubeXperience in action 
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TUBEXPERIENCE PREPARES A NEW INSTRUMENT BULLETIN 
—GUIDE TO SELECTION AND APPLICATION OF INSTRUMENT TUBING 


Supericr’s long experience in producing small-diameter metal 
til to extremely close tolerances enables it to offer in- 
sirument designers and makers a wide variety of materials, 
metallurgical competence, and manufacturing skills 
. time and 


$i/eS, 
thai save experimentation in the design stage . 


cost in production. 


Tubing for Industrial Instrumentation” —a new 
puts into print for the 


“Specialty 
bulletin by Superior just off the press 
first time comprehensive information that covers all types of 
Superior tubing for the instrument field. It includes required 
characteristics, materials usually specified, range of sizes, 


tolerances, tempers, and special considerations for ther- 
mometer-bulb, capillary, Bourdon, bellows, fire detection, 
linkage, recording-pen and torque tubing; also tubing for 
thermocouples and gas chromatography 

Send for a copy of this valuable bulletin today. The informa- 
tion covered will greatly help your selection of tubing for all 
measuring, indicating, recording and control devices. If you 
have a problem involving tubing, call on us to help you 
Superior Tube Company, 2015 Germantown Ave., 
Norristown, Pa. 


solve it. 


Syoerir file 


The big name in small tubing 
NORRISTOWN, PA. 


1/1 analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2\y in. OD 


71 


West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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the New Jerguson 


MAGNETIC 
GAGE 


liquid 
levels 











An important advance- 
ment in liquid level ob- 
servation for plants with 
dangerous explosive or 
inflammable conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 

contrasted with 
silver above. 


f 

! 

| 

r 

t : Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 


Patent 
Applied 
7 Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 


Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 








CIRCLE NO. 55 ON PAGE 124 


104 ISA Journal 


(Personalities, from Page 102) 


Conoflow . . . Philadelphia Section- 
man, John A. Fairbank, has been 
appointed district manager. 


Westinghouse Air Brake Company 

.. William F. Haley has been 
named manager of the newly estab- 
lished Southwest District office of 
the Union Switch & Signal Division. 
He is a Pittsburgh Section member. 


Beckman... new sales engineers in 
the Midwestern Region appointed by 
the Scientific and Process Instru- 
ments Division are Robert L. Sinek, 
Cleveland Section, Herman L. Steu- 
del, Northern Indiana Section and 
Frederick M. Teetzel, Unaffiliated 
U.S. ISA member. 


Humble Oil & Refining Co....R. J. 
Davis, Houston Section member, has 
been promoted to staff engineer in 
the Technical Division, Baytown Re- 
finery, Humble Division. 


NASA Dr. Herman H. Kurzweg 
has been named assistant director of 
Aerodynamics and Flight Mechanics 
in the National Aeronautics and 
Space Administration’s Office of Ad- 
vanced Research programs. Dr. Ern- 
est R. Roberts, assistant plant man- 
ager, Aerojet’s Solid Rocket Plant, 
will serve as a member of NASA’s 
Research Advisory Committee on 
Chemical Energy Systems. Robert G. 
Nunn, Jr. has been appointed special 
assistant to NASA Administrator, 
T. Keith Glennan 


Bell & Howell Washington 
member, Albert W. Brandmaier, has 
been appointed director of inter- 
national operations, Consolidated 
Electrodynamics Corp 


Vapor Recovery Systems Company 

. at a recent board of directors 
meeting, Ray V. Long, former vice- 
president, was elected president and 
general manager 


Solartron-John Brown Automation, 
Ltd. ... Wilfrid J. Fry, director of 
Solartron Research & Development, 
has been appointed Sales Director 
and Commercial Manager 


Gordon &Campbell ... Senior ISA 
member, Dr. Saul Gordon, New Jer- 
sey Section, has been appointed as- 
sistant professor, Chemistry Depart- 
ment, Fairleigh-Dickinson Univer- 
sity. He is affiliated with the Pyro- 
technics Lab of Picatinny Arsenal, 
and with Gordon and Campbell, con- 
sulting chemists. 





Wily BOOKS— 


CRYSTAL- 
STRUCTURE 
ANALYSIS 


By MARTIN J. BUERGER, M.LT. 
The whole field of crystal-structure 
analysis is the author's concern. He 
covers all phases of the gathering of 
data and the ways of treating this 
material to find the arrangement of 
atoms. 1960. 668 pages. $18.50 


DIGITAL 
APPLICATIONS 
OF MAGNETIC 

DEVICES 


Edited by ALBERT J. MEYER- 
HOFF, Burroughs Corporation Re- 
search Center. A unique one-vol- 
ume introduction to digital mag- 
netics. Describes theory, electrical, 
logical and system design for digi- 
tal systems using magnetic cores 
1960. In press 


MATHEMATICAL 
METHODS FOR 
DIGITAL 
COMPUTERS 


Edsted by A. RALSTON, Bell Tele 
phone Laboratorses, and H. WILF, 
Unsverssty of Illinots. The only 
book on numerical analysis for digi- 
tal computer users. Covers over 20 
cases step-by-step, from problem 
analysis through program plan- 
ning, flow charts, coding, and de- 
bugging. 1960. 293 pages. $9.00 


PROGRESS IN 
SEMICONDUCTORS 


Edited by A. F. GIBSON, R. E. 
BURGESS, and F. A. KROGER. 
A series covering material from 
chemistry of materials to semicon- 
ductor application. Vol. IV—1960. 
292 pages. $10.50. Vol. V—In Press. 


Send Now For Your On-Approval Copies 
JOHN WILEY & SONS, Inc. 


440 PARK AVENUE SOUTH 
NEW YORK 16, NEW YORK 











Franklin Institute ... Ezra S. Kren- 
del, head of the Engineering Psy- NEW 

chology Branch of Institute and 

Duane T. McRuer, president, Sys- GRAPHIC RECORDER 

tems Technology, Inc., were awarded 

Louis E. Levy Medals for their joint 
paper on “The Human Operator as a ° 1 MV f | ; 
Servo System Element”. Dr. John U SCa e : 
W. Coltman, Associate Director, ‘ 
Westinghouse Research Laboratories, 43 
won an Edward Longstreth Medal iy * 
for development of an electronic de- * maximum signal source 

vice that brightens X-ray pictures as 

much as 500 times. resistance: 50 K ohms 


Electro-Mechanical Research . . 

Morton H. Cohen has joined the pace $320.00 
Washington Sales District office as 

field engineer 


F & M Scientific Corporation 

ISA member, Robert Faley heads 

PF & M's first branch office in Vic- You can measure 1/100th of a millivolt with this superior quality potentiometer 

toria Texas as Southwestern Sales recorder. Unit is extremely accurate (14% of span), and fast (14 second balance 

Manager. time). Step selection of ranges up to 10 V is provided by attenuator on front panel 

Standard features include a floating input with separate chassis ground .. . 5” 

National Bureau of Standards chart width hum suppressor . chopper stabilization changeable chart 

Dr. Garbis H. Keulegan, interna- speeds. Write for Bulletin 

ee er ene can nection... aiihaaeies 

rl we 38 years at the be au 1 iy & ow Y $395.00 Model JY-110 
re i ‘ years ¢ - au. oa 

Dr. Lee J. Kieffer has joined the » | MV full scale $535.00 Model JY-120 

Atomic Physics Section, and Dr. ii a 

Samuel C. Wait, Jr. the Molecular BA . , ; : . ; 

Structure and Properties of Gases P| fanujacturers of Pr n Recording lr 

Section, NBS AD 638 West 17th St., Costa Mesa, Calif 
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Let others know you belong to ISA! 


Let your associates ° and your boss . . know you're 
@ member of ISA, the only Society exciusively devoted to 
advancing instrumentation 

Hundreds of these attractive pins have been purchased 
by your colleagues. Clips easily to lapel. Gold-plated finish 
PRICE $2.00 

Also available as tie clasp and chain. PRICE $5.00 














ISA CERTIFICATE 


Gain recognition by dis- 
| playing an 1SA Member- 
John Doe ship Certificate in your 


office or den 


Sustrument Soriety of America 


NEW - includes hand-letter- 
BRANSON'S — } ing of name and grade 


enclosed in attractive 


“QNOGEN 5 LGT 40 | ss i leatherette holder 
kG - | 
| . No framing neces- 


wd mst of rastrument) and controls 

half-galion Ultrasonic Cleaner | | é cotemen and catnaigio. sary. Transparent cov 
Se!f-contained, rugged, transistorized, A Ae 175 Ralph WTang ! vate _— ~~ 
einperature-stabilized. All stainless dei : mace , | ee ca & Ans 
steel. Removable tank. 120W 110VAC - | : ne 
input 40W (80W peak) RF output 
14” x 7” x 13” overall height. Nation 
wide factory-trained service organiza 
tion. Ask for Bulletin $-600. 


























Since 1946 ] Please send me ISA pin for $2.00 
Please send me ISA pin as tie clasp & chain for $5.00 


The Respected Name in Ultrasonics 4 
D Please send me ISA Membership Certificate & holder for $1.00 
| wish my name to appear as follows: - 2 — 
Pramsom | "= 
Address_ sieiiaeeniiiitiitiize ‘ 


ULTRASONIC CORPORATION | enclose check 0 money order (2 for $. ____. Section___ - = 


10 BROWN HOUSE RD. @ STAMFORD @ CONN. INSTRUMENT SOCIETY ef AMERICA @ 313 Sixth Avenue, Pittsburgh 22, Pa. 
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vow... 9ervo Power .. 


A high-accuracy, low-cost, motion-balance transmitter for 
Gage Pressure, Volumetric Pressure, Volumetric Load, Temperature 


Taylor’s new integrated line of pneumatic transmitters features 
servo-driven indication as an option on the indicating model. This 
provides ample power for process alarms—and other auxiliary 
functions such as digital encoders and potentiometers—with no loss 
of accuracy in the transmitted signal. Not only does it satisfy today's 
requirements . . . it provides for possible future needs. Other 
important features of the TRANSCOPE 210T include: 


© High accuracy. Transmitted signal is within 42% of the input 
signal. Indication is within +1% of actual value. 





© Exceptional readability. Big 1134'' long concentric 270° scale can be 
read easily at 25-35 ft. Yet case measures only 7” x 9” x 4’ 


® Threshold sensitivity. 0.1% of input span. Low-friction drive 
mechanism permits accurate handling of low-energy input signals. 





Diagonally-split case permits calibration 
adjustments to be made without remov- 


® Designed for easy maintenance. Only 3 basic parts. A high quality 
ing dial. encapsulated motion amplifier; single-packaged pneumatics . . . 
servo-powered follow-up and relay valve; interchangeable, time- 


tested actuating elements. 


© Lower inventories. Benefits large users of instruments by utilizing 
actuating elements which are common with FULSCOPE™ and other 


Taylor indicating, recording and controlling instruments. 


© Conveniently calibrated. Diagonally-split case makes all adjustments 
easily accessible by merely removing cover. 
© Weatherproof case. Special baked epoxy resin finish on die-cast 


aluminum case . . . designed for field installation. 


© Adaptable mounting. Universal bracket permits wall or pipe 


installation. 


© Non-indicating model (211T) has same performance as 210T except 


for process indication. 


Ask your Taylor Field Engineer for a demonstration, or write for 





Single-package pneumatics ; . . servo- Bulletin 98385 
powered follow-up and relay valve, en- 
capsulated movement and actuating ele- 
ment are easily removable, replaceable. 


Taylor Instrument Companies, Rochester, N.Y., or Toronto, Ont. 


lor Lnstruments 
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New Taylor TRANSCOPE’ Transmitter 


Read it 
up to 35 ft! 


MEAN ACCURACY F/RST 
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Designed for operation with any Diehl 1, 5 or 10 
watt servomotor at 60 and 400 cycle carrier fre- 
quencies, this new series of Transistor Servo 
Amplifiers is also capable of driving any Diehl 
size 11 or 15 servomotors, or equivalent. 

Superior electrical performance is typified by 
near-perfect linearity over a wide range of input 
voltage and by the absence of measurable phase 
shift over a 20 cps. passband. 

The use of advanced packaging techniques in 
2 inch diameter modules produces continuous 
power outputs of 6 watts in a 17¢ inch long can 
or 35 watts:in a 3!4 inch long can. Units are not 
potted, for accessability and ease of maintenance; 
air-tight cases are filled with inert aluminum oxide 
particles for maximum heat transfer. 

Also available is Diehl TP3-100 solid state 
power supply which accommodates either 6 or 
35 watt units by means of direct plug-in. 

Please write for additional information. 

4003 


DIEHL MANUFACTURING COMPANY 


A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 


Somerville, New Jersey 
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Drives Servomotors Up To 10 Watts Output 


SINGER * 





*A Trademark of THE SINGER MANUFACTURING COMPANY 





NEW BOOKS 








Finite-Difference Methods for Partial 
Difference Equations, George E 
Forsythe, Wolfgang R. Wasow; 444 
pp., $11.50. 

An account of the more important 

aspects of finite difference methods 

for partial differential equations is 
given, touching on most of the really 
important achievements in the field 

The authors do not pretend that 

this is a complete or comprehensive 

treatment; rather, it covers both in- 
itial- value and_ boundary - value 
topics of greatest importance in the 
solution of these problems with high 
speec automatic computers. (Order 
from John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N.Y.) 


Statistical Methods in Radio Wave 
Propagation, Editor, William C 
Hoffman; 334 pp., $14.00. 

A useful reference for courses in 

statistics and radio wave propaga 

tion, this book contains the papers 
read at a symposium held at the 

University of California. Togethe 

they comprise a statement of the 

current state of the art in the use of 
statistical techniques in radio wave 
propagation. (Order from Pergamon 

Press Inc., 122 East 55th Street 

New York 22, N.Y.) 


Theory of Mechanical Vibration, Kin 

N. Tong, 348 pp., $9.75 
This book offers a sound, 
treatment of the theory of 
mechanical vibrations, using modern 
analytical concepts and techniques 
It has been written to correspond 
with modern curricula which em- 
phasize analytic principles over 
practical details. Its rigorous deriva 
tions and analyses make it an ideal! 
text and reference for those doing 
advanced work in applied mechanics 
(Order from John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
Ne. York) 


broad 
linea! 


Engineering Mechanics, Statics & 
Dynamics, Dr. Irving H. Shames; 
651 pp., $9.75. 

Skillfully combining the fundament 

als of statics, kinematics, and dy- 

namics in one complete volume, this 
new book offers effective help in 
solving the routine as well as the 
more complicated problems in me 
chanics confronting engineers today 

The volume requires no previous 

knowledge of vector algebra or vec 

tor calculus since these topics are 
introduced gradually as the study 
progresses. (Order from Prentice 

Hall, Inc., Englewood Cliffs, New 

Jersey ) 


FLEXIBLE “BUILDING BLOCKS” 
FROM SANBORN 


INPUTS 


INTERCHANGEABLE 
PLUG-IN PREAMPS 
850", 350", “150” STYLE 
Carrier Phase Sensitive De 
modulator DC Coupling 
Low Level types 


“350”, 150" STYLE 
400 cycle Frequency Deviation 
Logarithmic types 


“150” STYLE 

AC-DC. AC Wattmeter 

RMS Voit /Ammeter Fre 

quency Meter Stabilized DC 
Triplexer types 


SINGLE-CHASSIS 6- OR 8- 
CHANNEL AMPLIFIERS 
*'950"" series high and low gain 
types "650" medium gain 
type for Sanborn or other optical 
recorders. 








meet YOUR oscillographic recording needs 


f Mane 


of wf 


FREQUENCY 
RESPONSE 


(WRITING METHOD 


DC TO 150 CPS with heated 


Stylus traces on rectangular 
coordinate charts 


DC TO 5000 CPS with new 
"650" optical instant readout 
recorder 


X-Y RECORDING at writing 
speeds up to 2500” /sec with the 
Model 670 optical X-Y recorder 





PACKAGING 
NO. OF CHANNELS 


PORTABLES - single channel, 
21-lb ‘‘brief case” systems — 
either DC amplifier (Mode! 299 
or AC strain gage amplifier 
Model 301 


MODEL 320 separate DC am 
plifiers, 4-speeds, 50 mm wide 
channels 


RACK-MOUNTED 2-channe! 
Model 297 system with plug-in 
preamps. Mounts in 102" rack 
Space or separate portable case 


1- TO 16-CHANNEL 
MOBILE SYSTEMS — ‘150, 
350° and ‘'850" series with 
plug-in preamps 950" sys 
tem with 6- or 8-channel ampli 
fier 650" system with 6- or 
8-channel amplifier and optical 
recorder 








ACCESSORIES 


Chart Viewer 8-channel, 17” 
Monitoring Oscilloscope 
Monitor Meter Phase Shifter 

4- to 32-channel event 
recorders 








TRANSDUCERS 


For Linear displacement — 
Linearsyn, Miniature ‘probe 
style’ units Linear velocity — 
LVsyn, many standard or specia 
models small, single-ended 
r differential pressures 26 


268 Series 





Complete details of Sanborn recording instruments are available from Sanborn 
Sales-Engineering representatives located in principal cities throughout the 
United States, Canada and foreign countries... or write 


SANBORN COMPANY ©” INDUSTRIAL DIVISION 


175 WYMAN STREET, WALTHAM 54, MASS. 
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FEATURES: 


e@ Wide band adjustments: 0 to 500% prop. 
band, O to 100 repeats min. reset, and 
0 to 10 min. rate. 

e Bumpless transfer even when control out- 
put is changing. 

e Change proportional band any amount 
without upsetting process. 

e Rate action circuit minimizes overshoot 
in batch process and during startup. 

e Pull-out chassis for servicing without 
interrupting operation. 

e Modular construction § simplifies main- 
tenance and stocking. 

e Plug-in silicon diode rectifiers for greater 

reliability. 





paades 


All three units use the same plug-in components... 

only the control output section is different. Simplifies 

on-the-job servicing . . . eliminates need for com- 
\ plicated test equipment. 





3-mode control units 


furnaces perform at their best 


Electr-O-Line Control Unit—For electronic position-proportion- 
ing control with reset and rate action 


Electr-O-Pulse Control Unit—For electronic time*proportioning 
control with reset and rate action 


Electr-O-Volt Control Unit—For electronic current output pro- 
portioning control with reset and rate action 


One of these units— Electr-O-Line, Electr-O- 
Pulse or Electr-O-Volt—will deliver the 
exact kind of temperature control that’s 
best for your furnace. 


Plug-in construction is used throughout all 
three units—including common amplifier 
and power supply sections. Operator adjust- 
ments are exactly alike for all three units. 
Interchangeability of control output sections 
simplifies stocking and service problems. 


Get complete details on these and other 
types of furnace controls from your nearby 
Honeywell field engineer. Call him today ... 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
i 


PIQNEERING THE FUTURE 
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Use ElectroniK strip chart, circular 
chart or circular scale controllers to 
actuate Electr-O-Line, Electr-O-Pulse 
or Electr-O-Volt units. They are in- 
tegrally mounted, simplifying panel 
cutout and reducing wiring costs. 











plicated test equipment. 


Small, Lightweight 


MERCOID 


PRESSURE 
ee} Ti tell 


for 


Instrument Air 


~> 








Exclusive Features 


EXTERNAL ADJUSTMENT 
VISIBLE CALIBRATED DIAL 
VISIBLE SWITCH POSITION 


FOR PANEL OR PIPE MOUNTING 
SEALED MERCURY CONTACT 








TYPE AP-153 





SWITCH DIFFERENTIAL 
With Pointer Set At 


LOW HIGH 


ADJUSTABLE 
OPERATING 
RANGE 



















1 to 20 psig 0.3 0.5 
1 to 30 psig 0.4 0.75 
COMMON 
ON ON 
LOW HIGH 
Provid any of fcllowing operation 
). Sin jle Pole—Cut-in high (close on 
rise) 
2. Single Pole—Cut-in low (open on 
r 
3. Sinole Pole—Double Throw 


OTHER TYPES AVAILABLE 


CASE: NEMA 1—Heavy gauge steel, 
cadmium plated. Steel cover (with 
glass front). 


WRITE FOR BULLETIN O02 


bills. 4ee) | eee) ite) 7. wile), | 
4201 Belmont Ave., Chicago 41, Ill. 
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Gravimetric Meters 
An 8-page bulletin describes gravimet 
that offers accuracy 


versatility for the contin 


ric scale 
reliability 


equipment 
and 
freely 


uous control of flowing solid ma 


feeders 


terials. Merchen scale gravimetric 
control the rate of flow of materials by 
weight, whereas the meters do this and 
usc pnheumath instrumentation to indi 
cate, record, and totalize the flow. Wall 
ace & Tiernan, Inc CIRCLE NO. 401 
Time Programing 

Folder contains data sheets presenting 


technical information on time control sys 
tems, secondary frequency standards, steel 


Although most 


tape program timers et 
of the designs have been used in the mis 
sile field, a low-cost frequency standard 
with crystal oscillator is arousing major 
interest among general commercial users 
Designers for Industry, In¢ NO. 402 
Servo Motor 

Data Sheet illustrates and gives full 


technical details on a shorter, high-tem 


perature, size-8, precision servo motor, cle 
signed for space-limited applications. Elec 


trical performance, mechanical and phys 


ical characteristics, outline drawings 
torque curves, and schematics are includ 
ed. John Oster Mtg. Co NO. 408 


Hydraulic Components 


Brochure, 8 pages, outlines the use of 


hydraulic pumps, motors, and controls in 


missile transporters, erectors, launchers 


ind checkout systems. Illustrations and 
operating characteristics of pumps and 
fluid motors, for hydraulic service up to 
»,000 psi, are also shown. Denison Engi 
neering Dis CIRCLE NO. 404 


Temperature Control 


Literature describes a new electronic 


control system, designed for temperature 


control operations in a wide variety of 


industries sensed by a 


thermocouple inserted into the controlled 


lemperatures are 


medium. Accurate control is possible with 


esistances of as much as 20 ohms in the 


lead wires between the controller and the 
Nonindicating controllei 


time proportioning 


thermocouple 


includes a_ built-in 


unit that prevents overshoot. ‘Tempera 

tures from 200 to +2000°F can be 

controlled to within 4 Mpls.-Honeywell 
CIRCLE NO. 405 


Pressure Switches 

Specification sheet presents details on 
a diaphragm-operated pressure switch in 
two models; one is equipped with a 3 
Micro Valve for pneu 
systems; the other 
& CSA approved Mi 
Standard 


Way Ssnhap-ac tion 


matic control has an 


explosion prool Ul 
control 


cro Switch for electri 


range is 6 to 15 psi; 15 to 25 psi range ts 
available Prices included. Instruments 
Tic CIRCLE NO. 406 


Gas Chromatograph 
application 
Model G¢ 


matograph to analyze process stream sam 


data sheet ce 


\ 2-page 
scribes the use of 2 Gas Chro 
ples during the manufacture of formalde 
hyde. Analysis samples are drawn from 3 


process-stream points the gas streams at 


both converter inlet and outlet, and the 
tail gas from the absorption tower. Beck 
CIRCLE NO. 407 


Electric Motors 
Brochure illustrates d-« 

a variety of supply voltages and 

fractional 


and a-c motors 


having 


frequencies. Sizes range from 
horsepower miniature motors to 25-horse 
power units, Examples of typical a-c phas 
ing capacitors and radio-frequency inter 


AiResearch 
NO. 408 


ference filters are included 
Mig. Co CIRCLI 


Temperature Programer 
outlines a 
that 


Specification sheet linear 


temperature INnCTeAases 


temperature of heating equipment linear 


programe! 


it constant temperature 
0-300 to 0-1600°C. Pro 


compone nts 


ly or maintains it 


Ranges are trom 


gramer consists of tive main 


total weight 
NO. 409 


housed in a portable cabinet 


is only 40 Ibs. F & M Scientitic 


Weighing Systems 

Illustrated, 4-page bulletin covers check 
weighing systems that provide a continu 
ous check on the filling accuracy of pack 
aging equipment. Systems can be applied 


to all types of dry or liquid, single- o1 


One section of the 


Platform 


containers 
the 


multi-unit 


bulletin describes U niforce 


Scale, comprised of a load transducer 
pneumatic Or electric mounted on a 
flexural frame. The scale’s accuracy is 
+ 0.25 of calibrated weight range; be 


cause there are no moving parts in mutual 


accuracy is maintained indefi 
Weighing & Controls, Inc 


CIRCLE NO. 410 


contact 
nitely 








Recording Unit 
for Variable 1 


Recording Unit 
for Variable 2 





Controlling Unit 
for Variable 1 


Back of Bailey Recorder, showing how four 
plug-in units may be added as needed. 


Key to “step-by-step” 


~ 


automation... 


Controlling Unit 
for Variable 2 


BAILEY RECORDERS 


with plug-in 


When you are pioneering a new process and don’t 
know all the answers, complete automation is sel- 
dom practical. The first step is to identify your 
variables and measure them. Nothing does this job 
better than a Bailey Recorder. One instrument can 
record any four variables that can be converted to 
electric or pneumatic signals. 

Then you will want to add controls and feed back 
your measurements. Here’s where the versatility of 
the Bailey Recorder comes into play. For the same 


flexibility 


Bailey instrument you use to record variables is 
designed to accommodate plug-in control units. 

When you use a Bailey Recorder, you can build 
your instrumentation along with your process. At 
the start, you use only the plug-in units for record- 
ing. Then you add plug-in controls as you see the 
need for them. 

For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, con- 
tact your local Bailey Engineer. 


G154-1 


instruments and controls for power and process 


BAILEY METER COMPANY 
1021 IVANHOE ROAD + CLEVELAND 10, OHIO 


In Canada— Bailey Meter Company Limited, Montreal 
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new literature 








Digital Timer/Counter 


Bulletin describes digital counters and 


mers that produce a digital, decimal rep 


resentation of the total count or elapsed 


time. Multiple outputs to operate several! 


eadout devices from a single unit are 


Wailable as standard features. Typical 


and complete technical 
Chrono-Log 


NO. 411 


iringe diagrams 
included 
CIRCLI 


pecilications are 


Corp 


Rotary Multiswitch 


Information on a new rotary multipole 


switch, controlling up to 75 poles with a 
ingle knob, is contained in a two-page 
yulletin. Photograph, dimensional draw 
ings, technical data, electrical ratings, and 


included 
NO. 412 


drawings are 


CIRCLI 


Spc? ial ass mbly 


Electro Switch Cor, 


Pressure Transmitter 


elec 


Bulletin, 4 pages, outlines a new 

onic pressure transducer, Utilizing an 
lectronic force-balance system, the trans 
mitter can be applied to any pressure 


range from 0-25 to 0-2000 psi. Accuracy is 
the 


milliamperes d- 


CIRCLE NO. 415 


+O ot span and output signal ts 


Foxboro 


Flow Element 
Bulletin 
flow element for use with pulsating flows 


The 


describes a new centrifugal 


viscous fluids, and slurries element 


consisting of a 360° loop, manufactured 
to close tolerconces, offers no obstruction 
to the tlow. A tlhaid tlowing in a curved 
path creates an increase in pressure at 
the outside wall and a decrease in pres 
sure at the inside wall of the containe: 
Ihe differential pressure is representa 
tive of the rate of flow. Fluidynamics 
Inc CIRCLE NO. 414 


Pressure Regulators 
New 
regulators fou 


a series ol 


bulletins covei pressure 


back 


applications in transmission, cis 


reduction, relief, and 


pressure 


tribution and industrial installations 


where accuracy, sensitivity, and reliability 


minimum maintenance are impor 
Maximum inlet pressure is 1200 psi 


150 psi, or 600 


with 
tant 
maximum outlet pressure 
Units boast quick 
a variety of services. Ame 


CIRCLE NO. 415 


psi with pilot loading 
conversions Lor 


Meter Co 


ical 


Vibration Testing 


Short-lorm catalog outlines vibration test 


systems tor up to 5000 pounds force. De 

sign allows economic expansion of tore 

rating as requirements increase In addi 

tion to models for environmental cham 

bers, systems are offered for broad range 

sweeping at 100 g's, Unholtz-Dickie Corp 
CIRCLE NO. 416 








MUIRHEAD INSTRUMENTS INC 
MUIRHEAD INSTRUMENTS LIMITED 


MUIRHEAD & CO. LIMITED 


441 LEXINGTON AVE 


BECKENHAM 


This quarterly journal is 
available to all who are 
concerned with and 
interested in precision 


electr.cal instruments. 


Write and have your 


| mame included on our 
\ 
‘Technique’ mailing list. 


445 


N.Y.17 - U.S.A. 
STRATFORD - ONTARIO - CANADA 
KENT ENGLAND 








CIRCLE NO. 


114 ISA 


Journal 


114 ON PAGE 124 


Particle Sizing 
Publication entitled 
ods for Particle Sizing’ 
of determining particle sizes by using op 
tells how 


Microscopic Meth 
describes methods 


tical or electron microscopes. It 
oil-immersion techniques for pat 


fo Uus¢ 

ticle mounting and outlines the use of 
the eyepiece graticle for sizing and count 
ing. Also it discusses proper particle meas 
urement methods and the equation for 
converting particle size by count to par 


Instrument 
NO. 417 


Gelman 


CIRCLI 


ticle size by weight 


Co 


Time-Delay Relays 


Bulletin covers a complet line of “Do 


do” electronic time-delay relays that offer 


delay 100) sex 


periods from O.020 to 


delay 


a continuous source of 


time 


with the on drop-out. Units 


onds 
28-volt d-« 


d-« 


features exclusive 


require 


input power plus a 28-volt control 


voltage. Circuit design 


no-moving-parts, solid-state timing mod 
ule. Complete specifications and a_ selec 
tion guide of available types is included 


NO 


Ii fs 


Fempo Instrument 


Magnetic Tape 
New 
detailed 


features 


Instrumentation-lape trike 


on tele 


Information computer 


metering, numerical-control, and general 


and mag 


break 


complet 


purpose tape. Contains physical 


netic properties of each product 


down by code numbers, and 


details. Reeves Soundcraft ¢ orp 
CIRCLE NO. 419 


pricing 


- 
oo” 
7 


- - 
""eenaneee” 


magnetic reluctance 
PRESSURE 
TRANSDUCER 


Ranges: 0.1 to 1,000 psi — Gage, Dif 
ferential and Absolute. 

Pressure Media: Corrosive liquids or 
gases, both sides. 

Withstands Extreme Pressure Overload 


Insensitive to Shock and Vibration - 


Not oil filled. 

PACE's Model P1 is designed for low 
and medium pressure applications of 
laboratory accuracy. 


at \ OF 


engineering company 


13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 
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DEPEND UPON 








DIGITAL TEMPERATURE 
INDICATOR FOR 
THERMOCOUPLES 


Direct numerical readout in degrees with 
null-balance servo type instruments. 


PM model DCI-2 indicators feature ex- 
ceptional freedom from line voltage 
variations, servo amplifier gain 
changes and ambient temperature 
fluctuations. Also, they exhibit close 
follow-up of signals being measured. 
These features permit highly accurate 
measurements in laboratory, produc- 
tion and process applications. 

With an internal tapped slidewire, 
the indicators are linearized to com- 
pensate for non-linear thermocouple 
signals. Linear readout is direct... in 
decimal units. Thus, these instruments 
adapt easily to automatic recording of 
data with an encoded digital cr analog 
output provided on special order. 

Modular construction and printed 
circuits standardize characteristics and 
simplify servicing. These instruments 
have been designed with reliability 
as a foremost require- $ 
ment. Use them with 1,375.00 
complete confidence. F.O.B. DETROIT 

FEATURES 
Instrument accuracy, ~0.15 full scale 
Reads all standard thermocouples 
Tapped slidewire for linear readout 
Digital readout 
One or two control switch points available 
Automatic cold junction compensation 
Available in panel, rack or bench mounting 


APPLICATIONS 
@ Processing 
@ Wherever accurate 


Production 
Laboratory 


Manvufacturin temperature meas- 


urements are needed 
Also Available: 
DIGITAL TEMPERATURE INDICATORS 
FOR RESISTANCE THERMOMETERS 


Research 


PM produces instruments to measure 
LOAD « THRUST « TORQUE « FLOW 
WEIGHT « TEMPERATURE « DISPLACEMENT 
VOLTAGE « PRESSURE with the highest 
accuracy attainable in industrial and lab- 
oratory opplications 


PERFORMANCE 
MEASUREMFNTS 
COMPANY 
15120 Third Ave. 
Detroit 3, Mich. 
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Spectrum Analyzer 

Brochure 8 pages, explains how the 
Rayspan spectrum analyzer makes pos 
sible a complete spectrum analysis at 
rates as high as 200 times per second 
with resolution maintained at) 0.7 to 
0 of the band for two equal-ampli 
tude signals. Designed to operate in ses 
eral ranges from 20 cps to LOO ke the 
instruments employ either 100) or 420 
filter elements for high-speed, high-reso 


lution frequency analysis Raytheon Co 


CIRCLE NO. 420 


Voltage Digitizer 
lechnical data sheet describes 
back voltage-to-decimal encoder tha 


ris t aigity to-analog converte! 
edback loop Input output spec 


liagrams, and 


ms, functional block « 


tailed logic descriptions are included 


Models are available with sign) plus 
digits or sig lt { digits. Adage, Inc 


NO. 421 


Composition —- 
Useful 12-pag bulletin 
formation about CONTINUOUS on-stream 
composition inalyvsis systems Principles 
1 operation design teatures measure 
ment results, and outline dimensions 


Industrial Nucleonics Corp 


CIRCLE NO. 422 


Free Conversion Table 
\ new, vest-pocket-size 
stom facto 

me, gravity of lig and 

ase weight powell temperatu 

flow, and length-area ts avatl 
convenient retercnc for us 
tion, process and instrument enginecrs 


obtained by iting The Ohmart 


SH Bogen §S incinnati 22, Ohio 


Pressure Transducers 
Leaflet describes a package 

ive transducer system tor 

ranges from 0-0.) to 0-5000 psi. Onty 


a stiff metal diaph 


withstanding  overpressures 
100 times full-range pressure 
the svstem. Shock resistance 
1! milliseconds and 100 g at 


milliseconds: vibration. resistance ts 


from 50 to 3,000) eps Ultradvne, Inc 


CIRCLE NO. 424 


General Instruments 


\ 20-page summary brochure provides 
handy reference to companys [ine 

pressure transducers position struments 
accelerometers, and = instrument/systems 


Includes typical applications, specitica 
tions, Operating principles and features 


fJourns Instrument Div NO. 425 


AIDNADE: 


pneumatic 


NRO 


eRTAROLALLOAAT OME) na a 
trip or reset = “MITE” 


MITE" 70 
Diameter 


a 
> 
coe 
8 Cc 

“MITE 74 
The “MITE” is a Snap-acting, ad 
justable pneumatic switch and/or 
aarh 
Venting, lock-up and switching are 
accomplished as follows 


Air Signal Input For Loading to 
Signal Output Nullify “E 
Lock-up on trip TRIP TO OPEN 
Signal Output To “H 

Vent on trip H —Comman to “G 
Remote Pneumatic and “I 

fal) | —TRIP TO CLOSE 
Remote Pneumatic 

Reset 


WITH 
GEORGE 


DAHL 


COMPANY, INC. 


tic TUPELO STREET 


0 
VAYVE AND CONTROLS FOR THE 


OMMUNICATIONS PROCES 
AIRCRAFT AND MARINE INDUSTRIES 
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Judging by 


the Company 
We Keep es 


Eltectro-Mi« 


“the Company We Keep” have 
acquired confidence in the dependa- 
bility that comes with each Control 
System bearing “The Nameplate of 
Quality :” 














are keenly 
aware of the responsibilities they en- 


Our customers know we 


trust to us each time we're contracted 
to manufacture a highly specialized 
Control System. 

Among these responsibilities are: 


e Accurate. detailed engineering 
drawings: 

e Coordinated purchasing and ex- 
pediting of component equip 
ment; 

e Completely competent manufa 
turing procedures: 

+ Thorough 
shipment; 


e Delivery 


inspection prior to 
s hedules dependably 
met: 
e Thorough communication over 
entire progress of job. 
These are a few of the things that 
have gained for us such a highly re 
spected group of industrial customers 
We invite you to join “The Com 
pany We Keep” 


on your next Control System require- 


with our quotation 


ment. 


Electro-Mech Corp., Norwood, N. J. 


Electro- Mech 


Y 
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Tach Generators 


Literature is available on new low-cost 
1-« achometet 


al mor rugged and easier to_ install 


a-c and « eenerators that 


than previous models. Units will provide 
specd indication tor nearly any machine 
tool or industrial process application. in 
volving speeds up to 000 rpm Red 
signed a-c tach generator model now has 
SIX poles instead of two Both ic and 
d-c models have rated outputs of 20 volts 
per thousand rpm. General Electric ( 


CIRCLE NO. 426 


Synchronous Motors 

Folder, 8 pages, contains technical chat 
acteristics, specifications, ratings, and out 
line dimensions for new 50, 150, and 250 
ounce-inch synchronous motors. Conven 
tional militarized and explosion prool 
ivpes are offered with or without plan 
etary-gear speed-reduction assemblies. All 
have a basic shaft speed of 72 rpm at 60 
cevcles; can be used as 


motors, or as d-¢ stepping ol 


constant speed ant 


ncrementa 
positioning devices. Superio Llectric Co 


CIRCLE NO. 427 


Panel Meters 


\ 4-page, 2-color folder lists 92 standard 
models of oltmeters immeters, milli 
ammetet ind microammeters in = each 
of three sizes 2 } and 4'2 inches 
Full-scale accuracy is 2 for d-c models 
ind 3 for a-c models. Zero adjusters 
special dials l calibration at a specilie 
temperature it any point and 

MO full-scale valu are available is 


pecial modifications. Beckman Helipot 
CIRCLE NO. 428 


Subminiature Switches 


Catalog, 16 pages, contains complete in 


formation on high-temperature sealed 


environment-frec and MIL-SPE( type 
switches, as well as popular pushbutton 
togele ind 


integral-actuator subminia 


Includes data on terminal 


NEMA) stand 


ard detinitions of precision snhap-acting 


ture switches 

and circuit’ arrangements 

switch terms, and a section on how to 

choose the switch that is best suited for 

i given application Unimax Switch Div 
CIRCLE NO. 429 


Flanged Valves 


Lit ture describes the availability of 
integral tlanged-end connections on high 
pressure I” and 2” ang and globe-style 
cast-stecl valve bodies for oil and gas pro 
duction, power plant installations, and the 


process industries. Both L500- and 2500 


psi types Wwailable. Maximum operat 
ing temperature is 450° F. Fisher Governor 


Co CIRCLE NO. 430 











TANKoMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 


UNDER PRESSURE OR 
VACUUM 
/ any hil 
LIQUID ; 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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Torque Wrench Adapter 


Instantly calculates scale 

conversion factors for 

adapters of different lever 
lengths—set it and read it 

Provides automatic selection of proper 
torque wrench for adapters an 
proper adapters to go with given torque 


wrenches 


ADDISON [QUALITY] ILLINOIS 


CIRCLE NO. 120 ON PAGE 124 


Thermostats Digital Measuring 

Bulletin describes company’s line of \ special application section ts featured 
thermostats that feature narrow diffe in a 12-page, 2-colon bulletin describing a 
entials. Photographs, drawings, and latest line of industrial, digital measuring in 
ratings on both semi-enclosed and hermet struments. Also available is a handy pock 
ically sealed types are included. ‘Thermo et guide to the proper selection of digital 
stats are used in electronic, avionic, and measuring instruments. This is a 10-page 
missile applications, which require nat folder that gives practical applications, 
row differentials and close temperature plus servicing and pricing information 
control, Stevens Mig. Co NO. 451 Non-Linear Systems, Inc NO. 434 


Turbine Instruments Pressure-Reducing Valve 


, ) . 
Bulletin, 12 pages, gives description and Catalog describes a new pressure-reduc 


, ! F designe urbine 
specifications for a 1 lesigned, tur ing and relief valve for water, oil, air, o1 


s s\ that chart 
upe rvisory instrument stem I i ‘ s gas service to initial pressures of 4000 psi 


‘chanical per ) ” 
a permanent record of mechani p Valve is available in 1/2 and 8/4 sizes 


. ‘ t ) 
formance throughout starting and run controls pressure within as little as 2 to 


ning periods. Detailed description of the } psi over the entire adjustable range 


ew system's abilitv to monitor vibration 
»s system . Drawings, capacity charts, valve teatures 


F y “ll differential 
shaft eccentricity, shell and lift ope ration, applications acs riptions and 


- « Valy 1 
expansion, speed, and ilve position ts ordering information are included. Atlas 


included. General Electric NO. 432 Velee Co CIRCLE NO. 435 


Translator Module Calibr ate to 


\ new transistorized — printed-circuit Electromagnetic Drives 


module that will translate four-bit binary \ 12-page booklet describes Magnaflow * 
codes to decimal is discussed in a prod electromagnetic drives for conveyors, fans 

uct specification sheet, To detine a deci pumps, papermill machinery, and = any 

mal number in binary form, four binary other application requiring speed control 

inputs to each NOT-AND gate are nec It tells how the drives work, what they aaa 

essary. The output of each NOT-AND include, and where they are used. Both * 


gate is a binary voltage representing one air-cooled and liquid-cooled units for in 


decimal number. Module is designed to tegral and fractional drives are discussed . e.2 
operate at ambient ‘temperatures from tilong with the excitation system = associ with L&N Precision 


5 to 455°C. Datex Corp ated with cach type. Westinghouse Ele 


CIRCLE NO. 433 tric Corp CIRCLE NO. 436 Checking Equipment 


os Growing emphasis on accuracy of tem- 
perature measurements has pro ably 
DUO-SEAL MECHANICAL AND nee 97. ype weno tog tedicsceie 


precision equipment for thern 


Welch DIFFUSION PUMP ASSEMBLY | "=": 


Power plants, fo1 
EACH ELEMENT WITH TWO-STAGE CONSTRUCTION found that they car 
decrease fuel costs her 
WATER-COOLED OR AIR-COOLED MODELS mocouples are checked res \ 
accuracy. In brazing processes for ai 
- HIGH VACUUM craft and missiles, where a 1.0 I 


tion is critical, thermocouple 


° MATCHED PERFORMANCE tion is vital to the entire 
+ GUARANTEED VACUUM In the, installatios 


vidual therm 
0.001 Micron 0.000 001 mm He being checked ag: 


reference standard. 


e CAPACITY AT 0.1 MICRON consists of 8: 
600 Liters Per Minute 9003 Checking Furnace $750.00 
*h, CONVENIENT CF-19S Alloy Equalizing Block 356.00 


7553 Type K-3 Potentiometer 730.00 


PORTABLE 9834 D-C Null Detector 295.00 


QUIET OPERATION 7308 Standard Cell 36.00 
7597 Battery 23.00 
42 MECHANICAL 
ION PUMP, Water-¢ i Price if f ; / ‘ 
I 115 V t 60 Cycles A 
Each, $300. Fo more inforn iy hout this 
1392A MECHANICAI AND DIFFI °. P : ‘ ol 
SION PUMI A Cooled equipment, contac 
For 115 Volts, 60 Cycles, A.C. L&N office. or write Leeds & North- 


k 
. : . 4 : 
Patent No ed Belt urd i 15 rup ¢ ompany, 4929 Stenton Avenue 
No. 1392 2337849 to above pric Philadelphia 44, Pa. 


Other combinations are avail WwW. M. WELCH SCIENTIFIC COMPANY 


able with speeds of 210 to 


ane en er ale ek 8 DIVISION OF W. M. WELCH MANUFACTURING COMPANY 

ee ee tet tees Dept eat ISAT CHICAGO 10, ILLINOIS, U.S. A 
ll details describing the best edgwick Street, Departmen 

combination for your particu Manufacturers of Scientific Instruments and LEEDS NORTHRUP 


lar application Laboratory Apparatu Instruments A 
. 


AND DIFFI 
ooled 





} nearby 


, 


« Furnaces 








“yp; eS > +s 99 
Pioneers ii I recision 
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Neuy DEVELOPMENTS 
IN ANALYSIS 
_ INSTRUMENTATION 


2 


eoePROCESS STREAM 
OXYGEN ANALYZER... 
li sl 





for determining oxygen content of 
chemical process streams, furnace at- 
mospheres, etc. Design features include: 
> PARAMAGNETIC TYPE 
> EXPLOSION PROOF 
or non explosion proof 


>» RUGGED CONSTRUCTION 


eoePROCESS FLAME 
PHOTOMETER... 


[he photometer comprises 
an optical unit and control 
panel. It is used for deter- 
mining the chloride ion con- 
tent of boiler feed water 
It has: 
> HIGH SENSITIVITY 

0.1 to 10 parts per billion 
> RAPID RESPONSE 
> CONTINUOUS ANALYSIS 


for multi-stream operation 


ee ee 


eee RECORDING DIFFERENTIAL 
REFRACTOMETER . . 





for accurately measuring index of re- 
fraction changes as small as 0.0000007 
index of refraction units. 
Other features of the refractometer are: 

> ANALY ZER-RECORDER 

in single unit 
> RAPID LIQUID ANALYSIS 
> NULL BALANCE PRINCIPLE 


) 















(Way poe om 
| WATERS 


associates 


45 FRANKLIN STREET 
FRAMINGHAM, MASS. 


, 
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Proximity Switch 

An dS-page catalog describes a line of 
proximity switches, each of which con 
sists of a sensing head, a connecting ca 
ble, and a control amplifier. Booklet fea 
tures a control-amplifier selection guide 
which facilitates matching of control am 
plitiers with specific applications. AT] the 
basic information needed to order switch 
es by mail is included. Electro Products 
Laboratories, Inc CIRCLE NO. 437 


Computing Relay 

\n &8-page illustrated catalog describes 
the Sorteberg Force Bridge, a pneumati 
computing relay. Detailed application da 
ta are listed for each of the computer's 
operations, which include: multiplication 
division, squaring, square-root extraction 
both with or without pressure compen 
sation), simultaneous multiplication and 
division, and ratio setting. Fischer & Por 
ter Co CIRCLE NO. 458 


Indicator Lights 

Iwo brochures discuss ultraminiature 
indicator lights and their use either singly 
or in multiples, as a strip or matrix. Ap 
plications include data-processing equip 
ment computers Instrumentation ete 
Both replaceable and nonreplaceable 
types are discussed. Digits, letters, or sym 
bols may be hot-stamped on the lights 


Dialight Corp CIRCLE NO. 439 


Valve Positioners 

An & page bulletin describes the various 
aspects Of valve positioners, including 
types, principle of Operation, adjustments 
mounting, split-range operation, specifi 
cations, and performance. Units are com 
pact; boast convenient adjustments, low 
air-consumption, and reversible action 
with no additional parts. Fisher Governor 
Co CIRCLE NO. 440 


Radioisotopes 

Free reprints of a recent ISA Journal 
article tell how a measurement and con 
trol system using radioisotopes solves 
tough process problems caused by cor 
rosion, high viscosity, large-solids-content 
and. sticky slurries, without drastic and 
expensive alterations. Ohmart Corp 

CIRCLE NO. 441 


Vibration Isolators 

Data sheet describes vibration isolators 
for protecting electronic equipment from 
shock, vibration, and = steady-state accel 
erations, Curves, applications, and mount 
ing directions are included tarry Con 
trols, Ine CIRCLE NO. 442 


ENGINEERS 

A firmly established giant in the 
optica ndustry this upstate New 
York corporation is rapid and 

in electronic-mechanical systems work 
Emphasis lies in commercial analyt 
and entif nstrumentation with 
healthy balance of research and de 


elopment contracts for military pr 
gram Look into these profe a 
nities with Bausch & Lomt 


porated 


PHYSICISTS 


Ph.D. or M.S. with experience and 





ELECTRICAL ENGINEERS 


B.S. with M.S. desirable. T 


ore years experience in te 
sign. Instrument experience va 
but not required. Must be ypable of 


working without direct 


MECHANICAL ENGINEERS 


B.S. with M.S. desirable. Must hav 


3 background in machine 

mall mechanisms and 

Must be capable f 
product design ond project re 


bility 


B.S. with M.S. desirable and a he 


background in phy und with 


INSTRUMENT ENGINEERS 


Phy t with 2 or m 
n opt ond elect 
arch and d 
M ranical € n t 4 ° 
halm ach y Ina 
a tr en 


OPTICAL ENGINEERS 


¢ ' 
Sec 


Heod Optical Engineer 





LIVE IN ROCHESTER 


Rochester cated in t 


the upstate New York vacat 

try ond noted for its be 

homes and gardens, fine sct } 

University outstanding tural ad 
vantages and high ratio of profe 
onal resident 


@ YOU ARE INVITED 


to forward your resume to H. A. Frye 


Professional Employment 


Bausch & Lomb 


15 Bausch Street 
Rochester 2, New York 


Magnetic-Reed Switch 


Booklet announces a line of magnet 
reed switches that will operate in any 
position and are hermetically sealed for 
safe, reliable use in any atmosphere—wet 
| 


or dry—even under explosive conditions 


Helpful charts and diagrams on actuation 
nethods and mechanisms will be of help 
to design engineers. Applications include 


electro-magnetic relays, position indica 


tors, limit switches, liquid level, and 


flow. Hamlin, Ine CIRCLE NO. 445 


Dual Strip Recorder 


Thermistor Probes 

Brochure describes new series of inter 
changeable thermistor probes, extension 
leads, and multiple-channel switch boxes 
New probes are of particular interest to 
chemists, soil specialists, and those in the 
food, grain, and tobacco industries. Yellow 
Springs Inst. Co CIRCLE NO. 449 
Precision Gages 

\ 12 page 


ne Ob sensitive pressure scnsing and in 


illustrated brochure lists a 


dicating units. It includes an explanation 
of = Bourdon-tub« manufacturing tech 
niques, together with application and in 


stallation suggestions. Seegers Instrument 


Strain Gages 
Specification and price list includes 
550 types of strain gages plus a complet 
line of strain gage instruments and ac 
cessories. The 28-page publication repre 
sents a listing of the most comprehensive 
product line in the world 


Strain-gage 


Baldwin-Lima-Hamilton NO 151 


Electric Valves 

\ 16-page bulletin discusses the design 
operation and typical application of ele 
tric motor-operated valves. It includes il 
lustrations, application schematics, engi 
neering information, and data on thermo 
stats and Warren 


ICCESSOTY equipment 


Co., Ine CIRCLE NO. 450 Fnegineering Co CIRCLE NO. 452 


\ dual-channel 


recorder with two separate and 


strip-chart potenti 


linear motion 
measurements 


POTENTIOMETER TRANSDUCERS 


Ometer 
completely independent recording chan 
nels is described in a tour-page brochure 
Recorder can be used for correlation and 


readout ol 


simultaneous 


Full-scale 


one second. Operation is based on null 


independent 


functions balancing time s 


balance principle Capillary pen and ink 


reservoir system provides — trouble-free 


ithout frequent refilling Varian 
CIRCLE NO. 444 


Control Equipment 


Illustrated booklet descril 


For use in the precise measurement 
off-the-shelf equipment tor 

nil “0 ‘ ad { Ww) ori , pant - ] 

ontrol and data-monitoring | or control of displacement, strain, valve 


the pipeline and production seg 


ments of the petroleum industry. Basic 


stem travel, thickness, weight, and force 


t can measure and transmit eight vari 

m-olf functions. It is Easily adapted for use with a wide 
ipproximately SO of . 
production-control proble ms 


ontrols Corp NO. 445 


variety of readout instruments 


a 


meer 


Instrument Tubing 
This 12-page 
facts t ill tvpes of sm 


bulletin, p 


tubing probably is the first 


prepared specifically to he 


in their selection ol nstrument 


lubing described includes thermon 
lary. Bourdon torque 


thermocoupk recording pen 


bulb, capi 


SERIES IP 1120 


chromatography. Superior Tube 


CIRCLE NO. 446 


Ranges: 0.00 to 0.10 through 0.00 to 36.00 


, Linearity: 
Electric Instruments ‘ 
Booklet, 8 pages, lists a line of 


ee stroke for most ranges. Resolution: 0.0002” to 0.002 


electric instruments, including wave and 
frequency analyzers, transfer-function ana 
lvzer, oscillators, bridges, potentiometers 


attenuators resistors dials switches 
standard cells, servos, and facsimile equip 


nent. Muirhead Inst., Ine NO. 44 


Accelerometer 

Technical data sheet describes a high 
wcuracy accelerometer, designed for those 
rissile and aircratt appl cations requiring 


high-accuracy outputs. Unit features ex 


H.E.SOSTMAN & CoO. 


348 E. Lincoln Ave., Cranford, New Jersey, BRidge 2-5750 


treme accuracy, low threshold sensitivity 
negligible friction, high overload capacity 
and stable damping in extremes of tem 
CIRCLE NO. 448 


perature. Bourns, Ine 


CIRCLE NO. 124 ON PAGE 124 
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INSTRUMEN- 
TATION 
SPECIALIST 


Chemical 
Processes 


Hic } t elect J 

af r t € ut ar trou 

r ? na 

t re t nd tr fa 

Ww é t c ir r 

ment ] if J t ta tre 

Must ha g } ra tf elemer 

tary eg er ‘Yr if 

priate ier ] f em 
nga t 

Thi [ ition in tne mal engi 


neering levelopment grour 
& f + 


leading manufacturer 


and polymer located in Connect 
cut tfer excellent pportunity 
for substantial i n-wide con 
tribution and ntact together 
with commensurate recognition and 
broad professional development 


Send resume with salary require- 
ments to Box 2149, c/o ISA Jour- 
nal. 














Primary Standards 
Measurement 
Engineers | 


neiatnnaaiieaamaiemiatiinatiiee 


Boeing, major contractor I 


| 
advanced programs as the Dyna Soar 
boost-glide vehicle and the Minuteman 
ICBM, has a number of openings in the | 
field of Primary Standards De 
Vsis Requirements ire an advanced 
degree in ME, EE or Physics; or a BS | 
in fields related 


ind applied metrology 


degree pli ol experience 


research 


ivailable in Researe!] 


Measure 


(Assignments are 
Design Analysis of Precision 
ment Instrumentation in: 


| 
ELECTRICAL | 
| 
| 
| 
| 





Voltage Phase Magnetics 

Current Frequency VSWR 

Resistance Q Attenuation 

Power Impedance Field Strength 
PHYSICAL 

Acceleration Flow Mass 

Velocity Temperature Dimensional 

Acoustics Infrared Pressure 

Vacuum Optics 

Send your resume foday te Vr H B. 





Evans, Boeing 
Box 3707 


+ 
NS 
é 
§ 
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new literature 





Tiny Differentials 

Iwo product data sheets describe and 
a complete line of solid- and 
Ideally 
commercial 


differen 


illustrate 


hollow-shatt differentials suited 


for military, industrial, and 


instrument ‘applications, these 


tials offer the smallest clearance-circle 
from O.0780 to 


solid-shaft 


diametes Sizes range 
0.2499" diameter for the ty pe 
hollow 


and from 0.0550 to 0.1875” tor the 


Flight 
CIRCLE NO. 453 


shalt type Empire Components, 


Incorporated 


Magnetic Latching Relay 


technical bulletin provides 


\ 2 page 


full electrical and mechanical data for a 


magnetic latching relays. [hes 


series ol 


relavs are miniature, crystal-can enclosed 


10-ampere, low powe) 


hermetically sealed 


requirement types, designed for aerospace 
ind undersea applications; they meet 
MIL-R-5757C and MIL-R-25018 require 
ments. Babcock Relays, Inc NO. 454 
Ferrite Materials 

\ 16-page booklet, entitled \pplhied 
Magnetics features a survey of territe 
materials. Four main groups of ferrites 


are discussed: soft, hard, and types for 


memories and gvromagnetic ettects \ 
handy application chart summarizes the 
data by usage and magnetic characteris 

Indiana General Corp NO. 455 


Pneumatic Controllers 


Catalog describes pneumatic pressure 
and temperature controllers for pressures 
up to 10,000 psi and temperatures from 

125 to 1000°F. Simple, self-contained 
and able to give precise l middle hall 

scal response, these ontrollers use 
corrosion-resistant materials throughout 


dimensions, and construc 
featured. OPW Jordan 


CIRCLE NO. 456 


Specilications 


tion materials are 


( orp 


Pressure Guards 
Data sheet provides information on in 


ds that 


strument pressure gual stop ovel 
pressurization of gages switches flow 
meters, transmitters, transducers, and re 


corders \pplications are found in test 


labs, missiles, chemical plants, and re 


Specialty Engineering NO. 457 


fineries 


Miniature Transformer 


\ j 


New 1961 catalog lists company’s latest 


miniature transtormer information; gives 


! and detailed specifications; de 


Lavras 

igned for simple direct ordering of all 
ranstormers available off-the-shelf from 
distributors. Microtran Co NO. 458 


PROFESSIONAL 
LISTING 


Professional Listing and listing of consulting 
services (12 or 6 Times only) available in standard 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 

12 times within 12-month period 





Cost per monthly insertion $9.00 
6 times within 6-month period 
Cost per monthly insertion 


$10.00 





RECORDING CHARTS 


Now you can supply all you ular and 
a need ‘ Ci r source 
5 paper wor end 


&. § 
List and Catalog 


TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 








CHARLES W. WORLEY 


Analog Computer Consultant 






Analog Computer feasibility studie educatior 
programs ute ivestigations for process 
design, nt trol 









rol sy 
compute 1 
mathemat 


operation 







computer progra ng 
retation and reporting of 


SHadyside 7-5338 


of 
and 
P.C Box 16] ‘Tel 
Red Bank, N. J 











STRAIN GAGE 
TECHNIQUES 


by 
W. M. Murray & P. K. Stein 


Cloth bound, 669 pages, photo-offset 
from typewritten copy 


Available from 


SOCIETY for EXPERIMENTAL 
STRESS ANALYSIS 


P. O. Box 275, Saugatuck Station 
Westport, Conn. 








NAVIN ASSOCIATES 
INCORPORATED 
CONSULTANTS ON 
TECHNICAL MANAGEMENT 
RECRUITERS OF 
ENGINEERING AND RESEARCH 
MANAGERS 





134 Nassau St., Princeton, New Jersey 
Walnut 1-2130 


15 West 46th St., New York 36, N. Y 
Judson 2-6075 











LOOKING FOR A _ REPRESENTATIVE, 
WANT TO FILL A POSITION, LOOKING 
FOR A POSITION? Use classified ad 
vertising in the ISA Journal. Send your 
copy, to Classified Department, 
ISA Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 


etc. 


classified 
advertising 


POSITIONS WANTED: 75c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count 

POSITIONS OPEN, etc $1.50 per line, 
minimum three lines 30x number 
counts as one line 

50 characters and spaces per line 

DISPLAY AD (up to 442”): $14.00 per col- 
umn inch. Minimum 1 column inch 
ther ize ads—standard ad rates apply 

Copy must reach the ISA Journal, Granite Bidg., 

313 Sixth Ave., Pittsburgh 22. Pa., not later than 

10th of month preceding date of publication 





REPRESENTATIVES WANTED. Manufacturer of Oxy 
gen Analyzer and other instruments desires repre 
sentatives in the followirg Cities: Los Angeles 
Houston, Chicago. Write Box No. 2150, c/o ISA 
Journal 





Instrumentation 
Supervisory 
Level 


pp rtunity for the grad 
nmgineer experienced in the 
f a plant instrument 

artment. A background in hemical 

etr hemical r refinery instrumen- 

tion Nnece ary Ten years instrumen 

tion experience required Six year 

ion 


uld have been in direct supervi 


32-45 


are ready for > up, send 
ime and sal desired t 


nnel Di 


PANELLIT SERVICE CORPORATION 
7401 N. Hamlin, Skokie Ill. 








INDUSTRIAL 
INSTRUMENT 
TECHNICIANS 


Join the General Electric Company in atomic 
energy at the Hanford Atomic Products Op 
eration, Richland, Wash. Must be fully quali 
fied Instrument Technicians graduates of 
two-year technical institutes with a minimum 
of 4 years experience or equivalent 


Experience should include Industrial Elec 
tronics, Automatic Temperature Control, Pres 
sure and High Vacuum, pyrometry, flow rate 
measurement and control, servomechanisms and 
data logging. Credit can be given for experi 
ence in aircraft instrumentation, radar, fire 
control, missile guidance system, microwave 
sonar and amateur radio 


Top pay. Good working conditions. Liberal 
Employee Benefits are among the best in 
industry—Pension plan, low-cost life and 
comprehensive health insurance Suggestion 
awards, paid vacations and holidays, and 
many others 


General Electric operates the Hanford Atomic 


Products Operation for the U.S. Atomic En 
ergy Commission. Send compiete resume to 


Employment Office 


GENERAL ELECTRIC CO. 
RICHLAND, WASH. 











Remote Code Printer 


Bulletin outlines a device that 
print a remotely selected code mumibe 
letter on a strip chart. Available in 
lor most recorders, the printes mounts on 
the door, doesn't interfere with normal 
recorder operation, and furnishes a pet 
manent record of range chart speed 
channel number, or other information 


climinating the need for hand-written 


identification marks. Print wheels may 
have 12 or 24 positions Royson Engi 


neering Co CIRCLE NO. 459 


Pressure Gages 


Pressure gages, of the Bourdon-tuls 
ivpe, covering a wide variety of industrial 
applications al described in a. 6-page 


illustrated bulletin. Dimensions, accura 
cies, construction features, and suggested 
uses are presented tor ten types. Bulletin 
ilo includes thermometers dial and 
glass-tube types) and other control in 
struments indicating controllers, re 
j 


cordcrs 


positioners, et United States 


LE NO. 460 


Gauge 


Pressure Transducer 

Data sheet describes a reliabl 
pressure transduce having high fre 
quency response for measuring dynamic 
pressures such as encountered in hydrau 
lic systems, high-speed chemical reactions 
and in the testing of rocket, jet, or turbine 
engines. Ranges are from 0-300 to 0-10,000 
psig. Specifications together with mount 
ing and price data are included. Taber 


Instrument Corp CIRCLE NO. 461 


Flow Indicators 
Flow-rate measurement meters 
to operate al pressures up t ps 
ire described in a new bulletin. These 
mored tlow indicators are available in 
1, and 1'2” sizes to handle flow in 
ranges from 1.5 gph to 50 gpm; alarm 
contacts—to protect equipment from dam 
ie—are optional. Brooks Instrument Co 


Incorporated CIRCLE NO. 462 


Sampling Regulator 


Literature 


discusses a Stainless 


' { 
WwW of 


pressure regulator for precise sampli 


ufator Climinates 


compressed gas The reg 
errors caused by contamination, and re 
duces the time required for moisture and 
trace oxvgen measurements. Instrument 
is ideal tor precise chromatography analy 
sis, Where pure gases are required ton 


carrier. Phermeo Instrument NO 


Light Sensors 


Data sheet describes a ditfused-junctio 
silicon photovoltaic light sensor, especial 


high-speed computer 


ly designed = tor 
punched-card on punched-tape readout 
Subminiature in size, the unit nonethe 
less has a minimum output of 250 micro 


amps with 1000-ohm_ load Lexa 


ments, Ine CIRCLE NO. 464 


Instru 
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Automatic Switch Co 


Bailey Meter Co 
Barber-Colman Co 
Wheelco Industrial Instruments Div 
Bausch G Lomb 
Bendix Corp., The 
Cincinnati Div 
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Black, Sivalls G Bryson, Inc 
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Branson Ultrasonic Corp 
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Burgess-Manning Co 
Penn Instruments Div 


Cambridge Instrument Co.. Inc 
Circle Seal Products Co., Inc 
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Crescent Insulated Wir« 

G Cable Co., Inc 


Dah!, George W. Co., Inc 

DeZurik Corp 
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Foxboro Co., The 


GPE Controls, Inc 
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Gillen Co., John 

Sub. of Stanray Corp 
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Minneapolis-Honeywell Regulator Co 
Heiland Div 
Mueller Electric Co 
Muirhead Instruments Inc 


National Instrument Laboratori 
Nesco Instruments, Inc 
Non-Linear Systems, Inc 
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Performance Measurements Co 
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Scam Instrument Corp., The 

Schutte and Koerting Co 
Instrument Div 

Seegers Instrument Co., Inc 

Sostman G C., H 

Space Technology Laboratories, Inc 

Stevens Inc., Arnold 

Sturtevant Co., P. A 

Superior Tube Co 


Taylor Instrument Cos 

Technical Sales Corp., Sub. of 
Graphic Controls Corp 

Texas Instruments Inc 
Geosciences G Instrumentation Div 

Texas Instruments Inc 
Semiconductor-Components Div 

Thermo Electric Co., Inc 

TRW Computers Co., A Div. of 
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Uchling Instrument Co 


Waters Associates 
Waugh Engineering Co 
Weksler Instruments Corp 
Welch Scientific Co., W. M 
West Instrument Corp 
Westrex Corp., A Div 

of Litton Industries 
Wiley G Sons, Inc., John 
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CONFERENCE CALENDAR 











NOVEMBER 1960 


November 14-16—12th Annual Mid-Amer- 
ica Electronics Conference, Kansas 
City, Mo. Sponsor: IRE. Contact: L. R 
Crissmar Trans World Aijirlines 10 
Richards Rd., Kansas City, Mo 


November 14-17 Sixth Conference on 
Magnetism and Magnetic Materials, 
New York City. Sponsors: IRE, AIP 
AIEE, Office of Naval Research. Con 
tact: A. M. Colgston, Bell Telephone 
Laboratories, Murray Hill, New Jersey 


November 15—29th Symposium on Shock 
and Vibration and Associated Envir- 
onments, U.S.N. Supply Center, Oak 
land, California. Sponsors: U.S.N. Re 
searcl Laboratory Contact U.S.N 
Supply Center, Oakland, California 


November 15-16—Symposium on Engineer- 
ing Applications of Probability and 
Random Function Theory, Purdue Uni 
versity, Lafayette, Ind. Sponsors: IRE 
Purdue University. Contact: Prof. J 
L. Bogdonoff, Director of Engineeri: 
Science, Purdue University, Lafayette 
Indiana 


November 27-December 2 1960 Winter 
Annual Meeting of the American So- 
ciety of Mechanical Engineers, New 
York City. Contact: L. S. Dennegar 
Director of Public Relations, ASME 
29 W. 39th Street, New York 18, N.Y 


DECEMBER 1960 


December 1-2—1lth Annual Meeting of the 
2 of Radio Engineers, Sheraton 
Hotel, Philadelphia, Pa. Contact: W 
G "Chanes American Telephone and 
Telegraph Co., Room 1710, 195 Broad 


way, New York, N.Y 






December 7—Electro-Hydraulic S: >. >-Sys 
tems Seminar, Milwaukee f 


Engineering Milwaukee 





Sponsors: Milwauk 
neering Fluid Pow 
Mel Streigel, Mil 
ineering, Techr 
kee 1 Wi consir 


December 13-15—1960 Eastern Joint Com- 
puter Conference, New York, Ne\ 


York. Contact: 1960 Eastern Joint Con 
puter Conference, P oO Box 2580 
Grand Central Station, N.Y. 17, N.Y 


December 26-31 127th Annual Meeting of 
the American Association for ooh — 
vancement of Science, Philadelphia 
Pa. Contact: AAAS, 1515 Bence. sett 
Ave N.W Nashington 5, D.C 


JANUARY 1561 


January—Inter-African Hydrological Con- 
ference of the Commission for Tech- 
nical Cooperation, Nairobi Africa 
Contact: Bureau of Foreign Commerce 
U. S. Department of Commerce, Wash 
ington 25, D.C 


January 9-11 Seventh National Sympo- 
sium on Reliability and Quality Con- 
trol - Electronics, Bellevue-Stratford 
Hote Philadelphia Pa Sponsors 
PGSET IRE. Contact: R. E. Kuehr 
IBM Corporation, Oswego, New York 


* January 17-19—ISA Instrument Automa- 
tion Witter Conference and Exhibit, 


Kiel Auditoriun Sheraton-Jefferson 
Hotel, St. Louis Missouri. Contact 
William H. Kusnnick, Executive Di 
rector, ISA, 313 6th Ave., Pittsburgh 


22, Pa 


* Denotes ISA Sponsored or Participating Meeting 


January 23-25 29th Annual meeting of the 
Institute of Aeronautical Sciences, Ho 
tel Astor New York City Sponso 
IAS. Contact: Program Chairman, IAS 
2 East 64th St., New York 21 N Y 


January 26-28—A & M Symposium on In- 
strumentation for the Process Indus- 
tries, College Station, Texas. Sponsor 
Texas A & M College. Contact: Gler 
Dorflinger, Pan-Tech Engineering 
Company 3783 Richmond Avenue 
Houston 27 





FEBRUARY 1961 


February 1-3—1961 Winter Convention on 
Military Electronics, Biltmore Hotel 
Los Angeles, California. Sponsor: IRE 
Contact: Dr. John J. Myers, Hoffmar 
Electronics Corp Military Product 
Div., 3717 S. Grand Ave., Los Angele 
California 


*February 2-3—6th Annual North Central 
Area Automation Symposium, Hotel 


Radisson Minneapolis Minnesota 
Sponsor: ISA Twin City Section. Cor 
tact: F. C. Cogburn, Waldorf Pape 
Prod 2250 Wabash Ave St. Paul 


Minnesota 


MARCH 1961 


% March 8-10—llth Annual ISA Spring 
Conference on Instrumentation for the 
Iron & Steel Industry, Roosevelt H: 
tel, Pittsburgh, Pa. Contact: Richard 
R. Webster, Jones & Laughlin Steel 
Corp Research Laboratory, 900 Ag 


new Ave., Pgh. 30, Pa 


March 9-10—2nd Symposium on Engineer- 
ing Aspects of MagnetohyUdrodynamics 
University of Penna., Philadelphia, Pa 
Sponsors: AIEE, IAS, IRE. Contact 
Norman W. Mather, Program 7 ! 
man, IRE, 1 East 79th Street 
York 21, N.Y 





* March 15-16—4th Annual Panhandle ISA 
Exhibit, Borger Texas. Sponsor: ISA 
anhandle Section. Contact: C. Drake 
’ N. Koopman St., Phillips, Texa 


March 20-31 ne ager Packaging Short 
Course, Purd University, Lafayette 
Indiana Soona sO! Purdue University 
Contact: Mark E. Ocker, Conference 
Coordinator Adult Education Div 
Memorial Center, Purdue Univ I 
fayette, Indiana 


* March 27-31—3rd Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Veterar 
Memorial Hall & Deshler-Hilton, Co 
lumbus Ohio. Sponsor ISA AIP 
NBS, Contact: Meeting Services Mar 


ager, ISA, 313 Sixth Ave Pittsbu! 
22, Pa 
APRIL 1961 
x April 4 13th Annual Symposium on 
Electronic Process Instrumentation 


Hotel Essex, Newark New Jersey 
Sponsor: ISA New Jersey Section. Con 
tact: R. Fittipaldi, Fischer & Porte 
Co., 141 Main Ave., Clifton, N.J 


* April 11—Ohio Valley Instrumentation 
Automation ~- Electronics Exposition 
Cincinnati Gardens, Cincinnati, Ohio 
Sponsor: ISA Cincinnati Section. Cor 
tact: P. O. Fleming, General Electric 
Co., Bldg. 200, Evendale, Ohio 


x April 17-19—7th National ISA Symposi- 
um on Instrumental Methods of Anal- 
ysis, Shamrock Hotel, Houston, Texa 
Contact Meeting Services Manager 
ISA, 313 6th Ave., Pittsburgh 22, Pa 


x April 19-21—7th Annual ISA Southeastern 
Conference & Exhibit, Charlotte, North 


Carolina. Sponsor ISA District III 
Contact: John R. Mahoney, Union Car 
ide Nuclear Co Bldg. K-1029, P.O 


Box P., Oak Ridge, Tenn 


x April 30-May 4—7th National ISA Aero- 
Space Instrumentation Symposium. 
Adolphus Hotel, Dallas. Texa Cor 
tact: W. J. Gabriel, Convair Divisior 
General Dynamics, Fort Worth, Texa 


MAY 1961 
*May 8-10—4th National ISA Power In 





strumentation Sympectem. LaSalle 
Hotel > Ill. Contact Meetir 

Services gel ISA 313 6th Ave 
ittsburgh 22, Pa 


*May 10-12—-Pulp and Paper Instrumen- 
tation Symposium, Northland Hote 

I i ay, Wisc Sponsors: ISA and 

TAPPI Contact Meeting Service 

Manager, ISA, 313 6th Ave Pittsburs 


May 15-18—12th Annual Symposium on 


Spectroscopy, Hilton Hotel, Chicag« 
Illino Sponsor: SAP. Contact: Wil 
lia 4 by, Continental Can Co., 762 
South Racine Avenue, Chicago 20, Il 


*&May 22-24—-10th National Senemaaneang 


Conference, Hote Morrison ic 
Ill. Sponsor ISA AIEFE ARS IAS 
IRE. Contact Meeting Service Mar 
iger, ISA 313 6th Ave Pittsburgh 22 
Pa 
JUNE 1961 
*June 6-8 ISA Instrument-Automation 


Summer Conference and 
Queen Elizabet Hall, Toronto ! 
I la Contact William H. K 
cutive Director, ISA, 3 


Ave Pittsbu gh 22, Pa 


— 





*xJune 13-16 3rd Biennial ISA Interna- 
tional Gas yng Sympe- 


sium, Michigan State Univ Lar 

n Michigan. Contac fel Serv 
ice Manager, ISA, 313 6th Ave Pitt 
burgh 22, P: 


*xJune 28-30 2nd Joint Avitomatic Control 


Conference, Colorado University, Boul 
der, Col, Sponsor ISA AIEE AIChE 
ASME, IRE. Contact: Jo Harned 
Researcl Laboratoric 7 Tect 


ical Center Warren Michiga: 


JULY 1961 


*xJuly 9-14—4th International Conference 
On Bio-Medical Electronics & 14th 
Conference on Electronic Techniques 
in Medicine & Biology, Waldorf-A 
toria Hotel, New York City. Sponsor 
ISA, IFME AIFE IRE. Contact: Dr 
Robert L jowman, Dept of Healt} 
Education and Welfare National Il 
titute ot Health jethesda 14, Md 


SEPTEMBER 1961 


* September 6-8—Joint Nuclear Instrumen- 


tation Symposium, North Carolina 
State College Raleig! N. Carolina 
Sponsor ISA AIEEF, IRE. Contact 
Cc. Ss. L Union Carbide Nuclear 
Co., Oak Ri dge, Tennssee 


*xSeptember 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Los Angeles Calif. Contact 
William H. Kushnick, Executive D 

recto ISA, 313 6th Ave Pittsbur 
P 


29 





Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 
individual no later than four months prior to the scheduled meeting. 
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POWERFUL 

CYLINDER ACTUATOR 
Uses high pressure, 
small volume for 
utmost in speed 

and positive positioning. 


VARIETY OF 

BODY MATERIALS 
Available in steel, 

bronze, ductile iron, and all 
castable alloys; extra 

thick body walls meet 

600 Ib. ASA Rating. 


CAST ALUMINUM YOKE 
Extra strong; cannot rust. 


SINGLE SEAT 
BODY DESIGN 
More effective 


flow control; 
less cavitation 
and erosion. 


LIFT-OUT SEAT RING 


fa oa <6. ani 


USERS FROM COAST TO COAST SPECIFY 


“CONOFLOW LB VALVES 


for Automatic Control that’s Headache-Proof”’ 


When company after company switches to Conoflow LB control 
valves—and constantly reorder—there must be a reason. Leading 
manufacturers use Conoflow LB valves because they want head- 
ache-proof control—and they get it. Specify Conoflow LB valves for 
performance, economy and dependability—complete satisfaction. 
For additional information telephone your Conoflow representative 
(located in principal cities); or write to Conoflow Corporation, 


2100 Arch Street, Philadelphia 3, Pa. for Bulletin LB-3 


902 





@ Guaranteed tight shutoff 


at any pressure or 
temperature 


@ Simplified construction 


means less maintenance 
and fewer replacement 


parts 


Quick delivery in all sizes 
3/4,” thru 6” 


Available in straight-thru, 
three-way and angle 
design; also with hand- 
wheel actuators, manual 
override, radiation fins 
and other optional 
features 


Partial List of Conoflow LB 
Valve Users: 


ALUMINUM CO. OF AMERICA 
AMERICAN CAN CO. 

ARMOUR & CO. 

ARMSTRONS CORK CO. 
ATLAS POWDER CO. 
BETHLEHEM STEEL CC. 
CROSSETT PAPER MILLS, INC. 
CROWN-ZELLERBACH CORP. 
DOW CHEMICAL CO. 
GENERAL FOODS CORP. 
HAMMERMILL PAPER CO. 
HERCULES POWDER CO. 
JONES & LAUGHLIN STEEL CO. 
KIMBERLY-CLARK CORP. 
OLIN MATHIESON CHEM. CORP. 
MERCK SHARP & DOHME 
PABST BREWING CO. 
REYNOLDS ALUMINUM CO. 
JOS. SCHLITZ BREWING CO. 
SCOTT PAPER CO. 

SEAGRAM DISTILLERS CO. 

E. R. SQUIBB & SONS 

UNION CARBIDE CORP. 

U. S. RUBBER CO. 

U. S. STEEL CORP. 
WEYERHAEUSER TIMBER CO. 


CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 
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GPE Controls Model R790 Electric Integrator 
gives you direct integrated 6-digit read-out of any 
flow that can be represented by a D.C. electrical 
signal—with accuracy to within % of 1% over flow 
turndowns of as much as 10 to1. Chart planimetering 
is eliminated. Unaffected by temperature changes 
from —3O° to +130°F. Designed for use with GPE 
Controls linear signal electric flow transmitters, 
but suitable for many other applications as well. 
Long-time accuracy and 
dependability assured by 
jeweled integrator motor, 
precision-made low friction 
gears and counter. Requires 


little panel space. 











GPE Controls, Inc. GS 5 tole A% i> } 


240 East Ontario Street *« Chicago 11, Iilinois 











A Subsidiary of GENERAL PRECISION, ine 
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